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KAPPA AGONIST COMPO UNDS AND PHARMACKIITirAf 
FORMULATIONS THrPPOF 

March g^^PP"^^^°" ^ * continuation-in-part of application Serial No. 08/612,680, filed on 

BACKGROUND O F THE INVFNTiniM 

1- Field of the Invention 

This invention relates to compounds, to processes of their preparation, to 
pharmaceutical compositions containing them and to their medical use as agonists at kappa 
opioid receptors. 

2. Reported Developments 



Opium and its derivatives are potent analgesics that also have other pharmacological 
effects, and exert their effects by interacting with high-afl5nity receptors. 

It has been shown by investigators that there are at least three major opioid receptor 
types in the central nervous system (hereinafter CNS) and in the periphery. These receptors, 
known as mu (n), delta (8) and kappa (k), have distinct pharmacological profiles, anatomical 
distributions and fimctions. [See, for example: Wood, P.L., Neuropharmacology, 21, 487- 
497, 1982; Simon, E. J., Med. Res. Rev., 11, 357-374, 1991; Lutz et al, J. Recept. Re's. 12, 
267-286; and Mansour et al. Opioid I, ed. Herz,. A. (Springer, Berlin) pp. 79-1 06, 1993.] Thi 
6 receptors are abundant in CNS and mediate analgesia, gastrointestinal motiUty and various 
hormonal fimctions. The n receptors bind morphine-like drugs and mediate the opiate 
phenomena associated with morphine, including analgesia, opiate dependence, cardiovascular 
and respiratory fimctions, and several neuroendocrine effects. 

The K receptors have a wide distribution in CNS and mediate a spectrum of fimctwns 
including the modulation of drinking, water balance, food intake, gut motility, temperature 
control and various endocrine fimctions. They also produce analgesia. [See, for example: 
Leander et al, J. Pharmacol. Exp. Ther. 234, 463-469, 1985; Morley et al. Peptides 4, 797- 
800, 1983; Manzanares et al, Neuroendocrinology 52, 200-205, 1990; and Iyengar et al, J. 
35 Pharmacol Exp. Ther, 238, 429-436, 1986.] 

Most clinically used opwid analgesics such as morphine and codeine act as u receptor 
agonists. These opioids have well-known, undesirable and potentially dangerous dependence 
forming side effects. Compounds whrch are K-receptor agonists act as analgesics through 
interaction with k opioid receptors. The advantage of these agonists over the classical m 
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X2 



rpNHRa 



wherein 



p = 0.20; 

R3 = -H or -Ac; 

X2 = -CO2H; -NHSO2CH3; NHP(0)(0Bn)2; NHP(0)(0H)2; 
-0P(0K0Bn)2; or 0P(0)(0H)2; 



X and Y are independently 

-CH2NHSO2CH3. -CH2NHP(0)(OBn)2, -CH2NHP(0)(OH)2, -CH20P(0)(OBn)2. 

-CH20P(0)(OH)2, -(CH2)qO(CH2)qC02H. -(CH2)qO(CH2)qS03H, 

-(CH2)qO(CH2)qCHNHOH, 
-CH2NHC(S)NHCH(C02H)(CH2)qC02H or 



r = 1-20 

R4 = -H or -Ac 

X3 = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(OH)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2 



The compounds of formula II have the following structure: 



O 




wherein 




(11) 



wherein 

n=l-3, where n=l is preferred 

Ri and R2 are independently = CH3; -(CH2)ni, where m= 
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4-8. m=4 is most preferred; -CH2CH(OH)(CH2) 2-; 
CH2CH(F)(CH2) 2-; -(CH2)20(CH2) 2-; or 
-(CH2)2CH=CHCH2-; 

Ar = iinsubstituted or imno- or di-substhuted phenyl 
wherein said substituents are selected fix>m the group 
consisting of halogen, OCH3, SO2CH3, CF3, amino, alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofiirar^l; naphthyl; 
diphenyl methyl; or 9-fluorene; 

X4 and X5 are independently 

-0P(0)(0Bn)2; -OP(0)(OH),; -CO2H; -SO3H; ■SO3H; -©(CHz^COjH; 
-NHSQjCHa; -CONH(CH2)sC02H; or -S02NH(CH2)sC02H; wherein 
s= 1-5 

or X4 and Xs are independently 




;or 



wherein 

t= 1-20 

R5 = -H or -Ac 

Xfi = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(0H)2: -0P(0)(OBn)2; or 
-0P(0)(0H)2. 



The compounds of formula III have the following structure: 
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wherein 



n=l -3, where n=l is preferred 

Ri and R2 are independently = CH3; -(CH2)m, where m= 

4-8, m=4 is most preferred; -CH2CH(OH)(CH2) 2-; 

CH2CH(F)(CH2) 2-; -(CH2)20(CH2) 2-; or 

-(CH2)2CH=CHCH2-; 

Ar = unsubstituted or mono- or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCH3, SO2CH3, CF3, amino, alkyl, 
and 3,4-dichloro; benzothiophenyl; ben2»furanyl; naphthyl; 
diphenyl methyl; or 9-fhiorene; 



X7is 

-NHSO2CH3; -NHP(0)(OBn)2; -NHPCOXOH)^; -(CH2)^S02CH3; 
-(CH2)uNHC(S)NHCH(CO2HXCH2)„C02H; - CONHOH; or -(CI^^CONHOH; 
wherein 
u= 1-5 
or X7 is 



The con:q)ounds of formula IV have the following structure: 




Re = -H or -Ac 

Xb = -CO2H; -NHSO2CH3; .NHP(0)(OBn)2; 
-NHP(0)(OH)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2; 



R7 = -NH(CH2)vC02H; -NH(CH2)vCH(NH2XC02H); 



-NHCHCCOzHXCHzXNH:; -NHCCHjXrSOjH; 
-NH(CH2)^3H2; - NH(CH2)vNHC(NH)NH2; or 
-NHCH(Cp2HXCH2)vC02H; and 



v = l-20. 
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;or 



wherein 

t= 1-20 

R5 = -H or -Ac 

Xe = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(0H)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2. 
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DETAILED DESCRIPTION OF THE INVENTION 

Peripherally-acting k agonists can be prepared by the attachment of polar groups to 
non-peptide k opioid receptor selective agonists, such as the arylacetamides. In designing the 
5 peripherally-acting ligands, the introduction of the polar groups may result in either retention 
or enhancement of antinociceptive potency and selectivity and also may increase the polarity of 
the ligand sufficient to reduce or eliminate CNS penetration across the blood-brain barrier 
(BBB). Thus, the identity and the positioning of the polar group(s) are important. 

Using the prototypic arylacetamide, U50,488, as an example, the arylacetamide 
1 0 pharmacophore can be divided into three regions: the aromatic region, the central region, and 
the amine region. All three regions represent potential positions for the attachment of polar 
groups. 

15 

central region 



(-) U50.488 




aniine region 



aromatic region 



20 Compounds of formula (I) of the present invention are made as follows. 

A series of novel compounds were made based on the class of arylacetamides reported 
by Glaxo (J. Med. Chem. 1993, 36, 2075). Specifcally, compound 1 can be deprotected to 
yield intermediate 2, which can be derivatized by the attachment of a variety of polar groups 
25 (Scheme 1). 
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R 



N 




o 



N 



Glaxo series 




CI 



CI 



The 3 '-substituted series can be prepared via Scheme 2. The reduction of the Schiflf 
base intermediate formed during the cyclization to 6 is expected to be stereoselective due to 
the directing effect of the neighboring hydroxymethyl group. Both intermediates U and 12 can 
be derivatized to confer peripheral selectivity. 

The 5'-substituted series can be prepared via Schemes 3 and 4. Starting from N-t-Boc- 
0-MEM-D-serine, the 5'-(S) series can be prepared, and starting from from N-t-Boc-0- 
MEM-L-serine allows the preparation of the 5'-(R) series. 

Scheme 1 

COjMe „ 




HBr 



AcOH 




Analogs shown in 
formula I. 



v^erein Ar, Ri, Rj. and n are defined in formula I. 
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Scheme 2. 

MEMO 




1) H2,Pd/C 

2) Ar(CH2)„C0Cl 




wherein Ar, R,, Rj, and n are as dejSned in fonnula I. 
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Scheme 3. 



^OMEM /OH 

BocHN CQzH HN CQzMe 

13 f 14 

Ph 



DCC 



O COjMe 
BocHN^ ..^^OH 



MEMO 



COzMe 
H I 

1)H2, 
1 2) Ar(( 



H H 



^^^^ 

1 



MEMO''^^^^'^ 



MEMOf'^l^"^ 
OH ClC02Me ^N-^V^^" ^ LAH • 



Ph 

1) MeOH, SOCh 

2) NH3 
H H 



18 , Ph 

Ar(CH2)nC0Cl 



17 Ph 



16 ^Ph 



C02Me 
H I 



CQzMe 
H I 



CO^Me 
H I r; 

= N 



I (see Scheme 2) ' c„i,»^„ ox i 

Ar ^ 



19 



Ar 
20 



(see Scheme 2) 



Ar 
21 



(see Scheme 2) 



Anabgs shown tn 
fonnula I. 




wherein Ar, R |, R2, and n are as defined in formula I. 
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Scheme 4. C02Me 



BocHN 




Ar 
25 



wherein Ar, K\, R2. and n are as defined in formula I. 
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Using Schemes 1-4 the following example compounds are made. 

-Intermediate 3 can be treated with t-butyl bromoacetate and deprotectcd to produce 
{4-[ 1 -(3,4-Dichlorophenyl)acetyl-2R-( 1 -pyrrolidinyl)-methyl]piperazinyl} acetic acid (26). 

5 

-Intermediate 3 can be reacted with methane sulfonyl chloride to produce 

[ 1 -(3,4-Dichlorophenyl)acetyl-4-methanesulfonyl-2R-( 1 -pyrrolidinyl)methyl]piperazine (27). 

-Intermediate 3 can be coupled to N-t-Boc-L-aspartic acid-p-benzyl ester and deprotected to 
1 0 produce [4-S- Aspartic acid-a-amido- 1 -(3 ,4-dichlorophenyl)acety l-2R-( 1 - 
pyrrolidinyl)methyl]piperazine (28), 

-Intermediate 11 can be treated with t-butyl bromoacetate and deprotected to produce 
Methyl-[2R-(0-2-acetic acid)hydroxyraethyl-4-(3,4-dichlorophenyI)acetyl-3R-( 1 - 
1 5 pyrrolidinyl)methyl]- 1 -piperazinecarboxylate (29). 

-Intermediate 11 can be coupled to to N-t-Boc-L-aspartic acid-b-benzyl ester and deprotected 
to produce Methyl-[2R-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4-(3,4- 
dichloropheny l)acetyl-3R-( 1 -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate (30). 

20 

-Intermediate 12 can be treated with methanesulfonyl chloride to produce 
Methyl-(4-(3,4-dichlorophenyl)acetyl-2R-(N-methanesulfonamido)aniinoniethyl-3 1 - 
pyrrolidinyl)methyl]-l -piperazinecarboxylate (31). 

25 -Intermediate 12 can be coupled to 2S-isothiocyanato-succinic acid-dibenzyl ester and 
deprotected to yield Methyl-{4-[3,4-dichlorophenyl]acetyl-3R-[l-pyrrolidinyl]methyl-2R-[N- 
(succinic acid-2S-thioureido)]aminomethyl}-l -piperazinecarboxylate (32). 

-Intermediate 21 can be treated with t-butyl bromoacetate and deprotected to produce 
30 * Methyl-[2S-(0-2-acetic acid)hydroxymethyI-4-(3,4-dichlorophenyl)acetyl-5R-(l- 
pyrrolidinyl)methyl]-l -piperazinecarboxylate (33). 

-Intermediate 21 can be coupled to to N-t-Boc-L-aspartic acid-b-benzyi ester and deprotec ted 
10 produce Methyl-[2S-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4-(3,4- 
35 dichlorophenyl)acetyl-5R-( 1 -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate (34). 

-Intermediate 22 can be treated with methanesulfonyl chloride to produce 

-14- 
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CI CI 



Compounds of formula II of the present invention are made by peripheralization by 
5 substitutions of the benzo portion of the tetrahydronaphthyl ring of DuPont series of 
compounds with polar groups. 
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5 4 
DuPont series 



Starting material or precursors of the starting material are commercially available and 
thus allows regiospecific substitutions of the tetrahydronaphthyl ring (Scheme 5). While 5- 
5 hydroxytetralone, 6-hydroxytetralone, 7-hydroxytetralone, and 7-aminotetralone derivatives 
are readily available, 5-aminotetralone could be prepared from 5-hydroxytetralone (J. Org. 
Chem 1972, 37, 3570). 

The tetralone derivatives can be converted to dihydronaphthyl derivatives and 
subjected to chemistry similar to that employed in the preparation of U50,488 derivatives. The 
10 resulting conqx)unds are racemic mixtures that can be derivatized to confer peripheral 
selectivity. If necessary, the final conq^ounds or one of the intermediates can be resolved to 
test both enantiomers. 



Scheme 5. 




41 




42 



OMe 



O 



H2N 




CO2H 2)AlCl3 



1 ) phthalic anhydride 



PhtN 





^^Y^ NaOH 
.jisA^ (EtO)2POCl 




K(s)-NH3(1) 
2) phthalic 
anhydride 



1)KNH2 




OH 
45 



0P(0)(0Et)2 
46 



NPW 
47 



-18- 



wo 97/32857 PCT/US97/033S3 



Scheme 6. 

1) NaBH4 
41, 42, 44, 47 ^ 

or other 2)pTsOH 
starting material 



DO 



7- 



1) NBS 

2) NR,R2 



X4 



48, Xj = -H,X« = -OMe 

49, X5 = -OMe, X4 = -H 

50, X5 = -NPht,X4 = -H 

51, X5 = -H,X4=-NPht 




(±)-52, Xj = -H, Xt= -OMe 
(±)-53, X5 = .0Me, X4= -H 
(±)-S4, X5=.NPht, X4= -H 
(±)-55, X5 = -H, X4 = -NPht 



MeN 



X4 

(±)-60, X5 = -H, X4 = OMe 
(±>-61,X5 = -OMe,X4 = -H 
(±)-62, X5 = -NPht, X4 = -H 
(±)-63, X5 = -H, X4 = -NPht 



BBr, or 
H,NNH, 



X5 MeHN 



- 



(±>-64,X5 = -H,X4 =-OH 
(±M5, Xj = -OH, X4 = -H 
(±)-66,X5 = -NH2,X4 = -H 
(±)-67,X5 = -H,X4 = -NH2 



MsCl 
MeNH2 

NHMe 



Ar(CH2)nC0Cl 

Ar, R], R2, and n 
are as de&ied in 
formula II 



diazonium 

chemistry 
for 66 and 67 
(see Scheme 7) 



X4 



(±)-56, X5 = -H, X4= -OMe 
(±)-57, X5 = -OMe, X4 = -H 
(±)-58, X5 = -NPht, X4 = -H 
(±)-59, Xj = -H, X4= -NPht 



JL^Ar 



(±)-68,X5 = -H,X4 = -C02H 
(±H9, X5 = -H, X4 = -SO2CI 
(±)-70. X5 = -C02H,X4 = -H 
(±)-71,X5 = -S02Cl,X4 = -H 



Analogs as defined in 
formula II. 
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Scheme 7. 

DNaNOj 
H,S04(aq) 
ArNH2 ArOH 

81 

DNaNOz 
KI ROH 

ArNHz ^ ^ ArCOzR 

Ni(C0)4 g2 



ArNH2 > AiCN ^ ArCOzH 

83 84 

A1CH2NH2 

8S 



Pd(OAc)2 

ArNz^BF/ + CO ArCOOH 

NaOAc 

84 



CUCI2 

ArN2*BF4* + SO5 " ArSOzCl 



81 82 84 85 86 ► Analogs shown in formulas IMV 




0 



^ At>Ar Me 




wherein Ri, Ri. and n are as defined in formula I. 
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Following the procedure shown in Schemes 5-7, the following example compounds are 
prepared. 

-Intermediate (±)-64 can be treated with t-butyl broraoacetate and deprotected to produce 
5 {±)-2-(3,4-dichlorophenyl)-N-methyl-N- 1 -[ 1 ,2,3,4-tetrahydro-5-(0-2-acelic acid)-hydroxy-2- 
(l-pyrrolidinyl)naphthyl]acetaniide (72). 

-Intermediate (±)-65 can be treated with t-butyl bromoacetate and deprotected to produce 
(i)-2-(3,4.dichlorophenyl)-N-methyl-N-l-[l,23,4-tetrahydro-7-(0-2-aceticacid)-hydroxy-2- 
10 (1 -pyrrolidiny l)naphthyl]acetamide (73) . 

-Intermediate (i)-66 can be treated with methanesulfonyl chloride to produce 

(±)-2-(3 ,4-dichlorophenyl)-N-methyl-N- 1 -[1 ,2,3»4-tetrahydro-7-(N-methanesulfonamido)- 

amino-2-(l-pyrrolidinyl)naphthyl]acetamide (74). 

15 

-Intermediate (±)-67 can be treated with methanesulfonyl chloride to produce 
(±)-2-(3,4-dichlorophenyI)-N-methyl-N- 1 -[1 ,2,3,4-tetrahyd^o-5-(N-methanesulfonamido)- 
amino-2-(l-pyrrolidinyl)naphthyl]acetamide (75). 

20 -Intermediate (±)-68 can be treated with glycine benzyl ester and deprotected to produce 
(±)-2-(3,4-dichlorophenyl)-N-methyl-N-l-[l,2,3,4-tetrahydro-5-(N-2-acetic acid)- 
carboxamido-2-( 1 -pyrrolidinyl)naphthyllacetamide (76). 

-Intermediate (±)-69 can be treated with glycine benzyl ester and deprotected to produce 
25 (±)-2-(3,4-dicWorophenyl)-N-methyl-N-l-[l,2,3,4-letrahydro-5-(N-2-aceticacid) 
sulfonamido-2-( 1 -pyrrolidinyOnaphthylJacetamide (77). 

-Intermediate (±)-70 can be treated with glycine benzyl ester and deprotected to produce 
(±)-2.(3,4-dichlorophenyl)-N-methyl-N- 1 -[ 1 ,2,3 ,4-tetrahydro-7-(N.2-acetic acid)- 
30 carboxanudo-2-( 1 -pyrrolidinyl)naphthyl]acetamide (78). 

-Intermediate (±)-71 can be treated with glycine benzyl ester and deprotected to produce 
(±)-2-(3,4-dichlorophenyl)-N-methyl-N. 1 -[ 1 ,2,3,4-tetrahydro-7.(N-2-acetic acid)- 
sulfonamido-2-(l -pyrrolidinyl)naphthyl]acetamide (79). 

35 
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(±)-72, X5 = -H, X4 = OCII2C02H 
(±)-73, X5 = -OCH2CO2H, X4 = -H 
(±)-74, X5 = -NHS02Me, X4 = -H 
(±)-75, X5 = -H, X4 = -NHS02Me 
(±)-76, X5 = -H, X4 = -CONHCH2CO2H 
(±)-77, X5 = -H, X4 = -SO2NHCH2CO2H 
(±)-78, X5 = -CONHCH2CO2H, X24= -H 
(±).79, X5 = --SO2NHCH2CO2H, X4 = -H 



The compounds of forawila III of the present invention are prepared' by substituting the 
central phenyl ring with polar groups. 




Compound 80 and analogues undergo a variety of diazonium-involving reactions for 
the attachment of polar groups (Scheme 7). 




Using the procedure shown in Scheme 7, the foUowing compounds are made. 
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-Intermediate 81 can be treated with dibenzyl phosphoryl chloride followed by deprotection to 
produce 2-(3,4-dichlorophenyl)-N-methyl-N" { 1 -3-(0-phosphoTyl)hydroxyphenyl-2-( 1 - 
pyrrolidinyl)ethyl}acetainide (87). 

-Intermediate 85 can be coupled to methanesulfonyl chloride to produce 
2-(3,4-dicMorophenyl)-N-methyl-N-{l-f3-(N-methanesulfonaniido)aminon)ethyl^^ 
pyrrolidinyl)ethyl}acetamide (88). 

-Intermediate 85 can be coupled to 2S-isothiocyanato succinic acid and deprotected to 
produce 

2-(3,4-dichk)rophenyI)-N-methyl-N- { 1 .[3-(N-succinic acid-2S- 
thioureido)aminomethyl]phenyl-2-( 1 -pyrrolidinyl)ethyl}acetanude (89). 

-Intermediate 80 can be treated with dibenzyl phosphoryl chloride followed by deprotection to 
produce 2-(3,4-dichlorophenyl)-N-nwthyl-N-{ l-3-(N-phosphoranMdo)anriinophenyl-2-(l - 
pyrrolidinyl)ethyl}acetaniide (90). 




R 



87, R = .OP03H2 

88, R = -CH2NHS02Me 

89, R = (S) -CH2NHC(S)NHCH(C02H)CH2C02H 

90, R = .NHPP5H2 



CI 



The compounds of formula IV may be prepared by Scheme 8. 
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Scheme 8. 



R3 I 
R2 

91 



R4IH- 



aiylacetyl chloride 



R4IM 





J_X diazonium 



chemistry 
for 96 and 97 
(see ScheriK 7) 

98, X = 2,3, or4SOjCl 

99, X = 2, 3,or4COjH, 

100, X = dihalo and SOjCl substituted 

101, X = dihalo and COjH substituted 

102, X = 2,3, or4a^NH2 

103, X = dihalo and CHjNHz substituted 



92, X = 2, 3,or4N02 

93, X = 2, 3, or 4 OH 

94, X = dihalo and nitro 
substituted 




T-X 



95, X = 2, 3, or 4 OH 

96, X = 2, 3,or4NHi 

97, X = dihalo and NHj 

substituted 



Analogs 



wherein R,, Rj, R3, and R4 are defined in fonnulas UI and IV. 



The diamino intermediate 91 (J. Med. Chem. 1990, 33, 286) can be coupled to 
different regioisomers of nitrophenylacetic acid, which are aU commercially avaUable. 
Reduction of the nitro group provides an amino group for the attachment of polar groups. 
Alternatively, the amino intermediates 95-97 readUy undergo diazonium chemistry that 
converts the amino groups to carboxyl and sulfonyl chloride groups. This allows the polar 
groups to be attached via different linkers. 
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Following the procedure in Scheme 8, the following compounds are made. 

-Intermediate 96 can be treated with methanesulfonyl chloride to produce 
(-)-(5aJa,8B)-N-methyl-N-[7-(l-pyrroUdinyl)-l-oxaspiro-^[4,5]dec-8-yl]-3-(^ 
methanesulfonamido)aminophenylacetamide (104). 

-Intermediate 98 can be coupled to glycine benzyl ester and deprotected to yield 
(-)-(5aJa,8B)-N-methyI-N-[7-(l-pyn'oUdinyl)-l-oxaspiro-[4,5]dec.8-yl]-3-(^^ 
acid)sulfonamidophenylacetamide (105). 



-Intermediate 99 can be coupled to glycine benzyl ester and deprotected to yield 
(-)-(5a,7a,8B)-N-methyl-N-[7-( 1 -pyrrolidinyl)- 1 -oxaspiro-[4,5]dec-8-yl]-3-(N-2-acetic 
acid)carboxamidophenyIacetamide (106). 




Compoimds of the above formulas may have one or more asymmetric carbon atoms. 

Pure sterochemicaUy isomeric forms of the above compounds may be obtained, and 

diastereoisomers isolated by physical separation methods, including, but not limited to 

crystallization and chromatogr^hic methods. Cis and trans diasteriomeric racemates may be 

further resolved into their isomers. If separated, active isomers may be identified by their 

activity. Such purification is not, however, necessary for preparation of the compositions or 

practice of the methods herein. 

As used herein, the conq30unds provided herein also include pharmaceutically 
acceptable salts, acids and esters thereof^ stereoisomers, and also metaboUtes or prodrugs 
thereof that possess activity as analgesics but do not cause substantial CNS eflfects when 
administered or applied. Metabolites include any compound that -is produced upon 
administration of the compound and metabolism thereof. 
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More detailed preparations of the compounds of the present invention follow. 
Compounds of Formula I 

Preparatory for the compounds of formula I, the following intermediates were 
prepared. 



Computing... 



MeOH^ benzaldehyde 



HjN^COjH NaCNBH3,24Hr 



^ NHBOC 



I 

(3) "Ph 



BOC-[)-SeKOBzl)OH 
DCC, HOBt, CH2CI2 



1. CHC^,HCI(g) 

2. NaHCOj, H2O 



H ^ 



OH 



CO2H (,) 

MeOH, HCl(g) 
Reflux, 18 Hr 



OH 



(r«' 



LiAlH»/THF 



O^N""^^" Reflux, 24 Hr 
I.. 



Ph 



(4) 



(2) 



BnO-^^^l 



COjMe 



CHjCN, OX BnO 



(5) 



ClCOjMe 



Ph 



w ^Ph 



1. (COCI)2» DMSO 
NMM 

2. NaCNBHj, 
pyrrolidine 



COjMe 



COjMe 



COjMe 



3.4-dichIoro- N ^ 



Pd/C BnO 




3,4-dichIoro- 
phenylacetic add 



H 
(8) 



H2(50 psi) 



(7) 
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N-Benzvl-D-serine ( 1) ^ To a mixture of D-serine (25.0 g, 0.237 mol) and 200 mL anhydrous 
methanol was added sodium cyanoborohydride (11.95 g, 0.190 mol), while maintaining the 
te^^)e^atu^e at 0**C with an ice bath. Then, benzaldehyde (26.5 mL, 0.261 mol) was added to 
the reaction flask, dropwise, at 30^C. The mixture was stirred for 60 Hr. at room temperature. 
5 Then, the mixture was filtered and rinsed with methanol (50 mL). The white solid was dried 
in a vacuum oven at 40°C and 10 mmHg over 2 nights: 24.5 g. The filtrate was retained and 
the solvent was evaporated. This oD was passed through a silica gel column (10% 
MeOH/CH2Cl2) and 3.4 g of the desired compotind was isolated. The total amount of the 
product was 27.9g (60.0 % yield). 'H NMR (DMSO-d*) 5 3.25 (m, IH, CH), 3.85 (m, 2H, 
1 0 CH2), 4. 1 1 (d, 2H, benzylic CH2), 7.45-7.53 (m, 5H, ArH). 

Ref. 

(I) Ohfune, Y.; Kurokawa, N.; Higuichi, N.; Saito» M.; Hashimoto, M.; Tanaka, T. An efficient one-step 
reductive N-monoalkyation of a-amino acids. Chemistry Letters, 1 984, 44 1 -444. 

15 

N-Benzvl-D-serine methvl esterf lV. Hydrogen chloride (gas) was bubbled into anhydrous 
methanol for 10 minutes. Then, the solution was allowed to cool to room temperature. Then, 
N-benzyl-D-serine (24.6 gm, 0.126 mol) was added to the reaction flask and refluxed over 
20 night under dry nitrogen. Then, the solvent was evaporated and dissolved in dichloromethane 
(200 mL), and washed with a saturated solution of sodiimi bicarbonate. The dichloromethane 
layer was dried with magnesium sulfate and the solvent was evaporated. (23 gm, 87.2 % 
yield). NMR (CDCI3) 6 3.41 (d, IH, CH), 3.52-3.80 (dd, 2H, benzylic ), 3.69 (s, 3H, 
OMe), 7.27 (s, 5H, ArH). 

25 

N-t( 1 J-Dimethvlethoxv^carbonvl-D-Ser-f 0-BzlVN-benzvl-D-Ser-OMe (3^: To a solution of 
N-boc-D-serine-(0-bzl)OH (15 g, 50.76 mmol) in anhydryous dichloromethane (200 mL) was 
added HOBl (7.54 g, 55.8 mmol) at 0°C under dry nitrogen. Then, DCC (1 1 .5 g, 55.7 mmol) 

30 in dichloromethane (100 mL) was added dropwise to the reaction flask. Then, this nuxture 
was stirred for 1 Hr. Then, N-benzyl-D-serine-OMe (10 g, 47.8 mmol) in dichloromethane 
(100 mL) was added dropwise to the reaction flask. Then, stirred for 4 days. Then, filtered 
and rinsed with dichloromethane (100ml). The white precipitate was DCU and HOBt. The 
filtrate was evaporated and re-dissolved in ethyl acetate (100 mL), Then, this was allowed to 

35 precipitate, overnight - more DCU. This was filtered and rinsed with ethyl acetate. Then, this 
was isolated on a silica gel column (20% ethyl acetate/ hexanes): an oi]-17.3g, 74.3% yield. 
'H NMR (CDCI3) 5 1.43 (s, 9H, t-Bu), 3.54 (t, IH, OH), 3.72 (s, 3H, OMe), 3.75 (dd, 2H, 
CH2) 3.79 (dd, 2H, CH2), 4.41 (d, 2H, CH2 benzylic), 4.43 (d, 2H, CH2 benzyUc), 7.27- 
7.30(m. 1 OH, ArH). 

40 

(2R,5RV2-((Benzvloxv^methvlV5-(HvdroxvrnethvlM-fphenvlmethvlV3.6-pipera2ine 
dioM(4)^ 

Into anhydrous chloroform (300 mL) was bubbled hydrogen chloride (gas). Then, the 
45 dipeptide (3) (13.5 g, 27.7 mmol) in chloroform (100 ml) was added to the reaction flask. The 
flask was stoppered and stirred for 64 Hr. Then, a saturated solution (100 ml) of sodium 
bicarbonate was added and stirred vigorously for 48 Hr. The cyclization was completed at this 
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point. The organic layer was separated from the aqueous layer in a IL separalory funnel. The 
product was isolated from a silica gel column, eluting with dichioromethane-methanol-0.88 
ammonia (96:2:2) to give (4) as an amorphous solid (6.0 g, 61.1% yield). 'H NMR (CDCb) 8 
3.72-3.96 (m, 7H), 3.97-5.24 (dd, 2H, CHj benzylic), 4.45 (dd, 2H, CHj benzyUc), 7.15-7.30 
5 (m, lOH, ArH); MS (FAB) m/e 355 (MIT). 

Ref 

(2) Wiihams, T. M.; Ciccarone, T. M.; MacTough, S. C. and at al. 2-Substituted piperazines as cwistrained 
amino acids. J. Med Chem. 1996,59, I345-I34S. 

10 

(2S,5SV2-(fBenzvloxv)methvn-4*(phenvlmcthvn-5-pipe ra7:inftmftthflnn1(S) A suspension of 
lithium aluminum hydride (0.9 g, 23.7 mmol) in anhydrous tetrahydrofuran (40 mL) was 
treated with a solution of piperazinedione 4 (2,1 g, 5.92 mmol) in anhydrous tetrahydrofuran 

15 (200 mL). The reaction mixture was heated at reflux for 24 Hr and then, stirred at room 
tenq>erature for 12 Hr. Water (10 ml) was added followed by aqueous sodium hydroxide (IN, 
10 mL) and water (10 mL). The mixture was filtered , and the filtrate was evaporated to give 
5 (1.67 g, 86.4% yield) as a viscous oU. NMR (CDCI3) 5 2.58 (dd, 2H, CH2), 2.61 (t, IH, 
OH), 3.10 (dd, 2H, CH2), 3.25 (dd, 2H, CHj), 3.50 (dd, 2H, CHj), 3.74 (s, 2H, CH2), 4.41 

20 (dd, 2H, CH2 benzyUc), 7.20-7.30 (m, lOH, ArH). 



f 2S.5SVMethvl 2-[f Benzvloxvtoethvl1-5'(hvdroxvniethvlV4-(phenvlmethy) )- 1 -piperayine 
carboxvlate ( 6Y: A solution of 5 (1,67 g, 5.1 1 mmoL) in acetonitrile (20 mL) was treated with 

25 a solution of methyl chloroformate (0.532 g, 5.63 mmol) in acetonitrile (10 mL) at 0**C. The 
mixture was stirred at ambient tenq)erature for 30 min., and then aqueous sodium carbonate 
solution (15 mL) was added. The organic solvent was removed, and the aqueous residue was 
extracted with chloroform (3x10 mL). The combined organic extracts were washed with 
aqueous sodium carbonate solution (10 mL), dried, and evaporated to give 6 (1.52 g, 77.3% 

30 yield) as an oil. *H NMR (CDCb) 8 2.54 (dd, 2H, CH2), 2,45 (t, IH, OH), 2.72 (dd, 2H, 
CH2), 3.51 (dd, 2H. CH2), 3.67 (dd, 2H, CH2), 3.69 (s, 3H, OMe), 3.81 (dd, 2H, CH2), 4.44 
(dd, 2H, CH2 benzylic), 7. 1 7-7.3 1 ( 1 OH, ArH). 

35 (2SJSVMethvl2-rfBenCTloxv^methvl1-5-rfl-pvrroadinvnmethvn-4- 

pipRra7infl carboxvlate( 7)'^: A solution of oxalyl chloride (0.545 mL, 6.24 mmol) in 
dichloromethane (10 inL) at -65**C was treated with a solxition of dimethyl sulfoxide (1.14 mL, 
16.0 mmol) in dichloromethane (5 ml) maintaining the reaction ten^rature below -65°C. The 
mixture was stirred at -70**C for 10 min, and then a solution of the piperazinemethanol (6: 2 g, 

40 5.19 mmol) in dichloromethane (20 mL) was added at such a rale that the reaction 
temperature was maintained below -65°C. The reaction mixture was stirred at -65°C for 3 
Hr, and a solution of N-methylmorpholine (1.42 mL, 12.91 mmol) in dichloromethane (5 mL) 
was added. The mbaure was stirred al -20 °C for 45 min and then washed with ice-cold 
hydrochloric acid (0.01 N, lOOmL and 50mL), dried, evaporated, and placed on a high vacuum 

45 pump overnight. The residue was dissolved in methanol (10 mL) and was added to a solution 
of pyrrolidine (0.91 mL, 10.94 mmol) in methanol (10 mL) at -10"C, which had been adjusted 
to pH 6.0 by the addition of methanolic hydrogen chloride. Sodium cyanoborohydride (0.67 
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g, 10.66 mmol) and 4- A molecular sieves (0.66 g) were added, and the mixture was stirred ai 
ambient temperature for 1 8 Hr. The mixture was filtered, and the filtrate was ev£^)orated to 
dryness. The residue was dissolved in aqueous sodium carbonate (IM, 25mL) and extracted 
with dichloromethane (2x50 mL). The product was isolated fi-om a silica gel column, eluting 
with dichloromethane-methanol (98:2) to give (7: 1.0 g, 23,0 % yield). *H NMR (CDCb) 5 
1.75 (m, 4H, CH2CH2), 2.46 (m, 3H), 2.48 (m, 4H, CH2CH2), 2.55 (dd, 2H, CH2), 2.70-2.85 
(m, 3H), 3.41 (dd, 2H, CH2), 3.69 (s, 3H, OMe), 4.10 (m, IH), 4.20 (m, IH). 4.41 (dd, 2H, 
CH2 benzylic), 7.10-7.31 (m, lOH, ArH); MS (FAB) m/e 438 (MPT). 

(3) Naylor, A.; Judd, D. B.; Lloyd, J. E.; Scopes. D. L C; Hayes, A. G.; Birch, P. J, A potent new class of k- 
ReceptOT agonist: 4-subtituted 1 -(arylacetyl>2-I(dialkylamino)methyl] piperazincs. J, Med Chem, 1993,56, 
2075-2083. 



(2S.5S)-Methvl 2-(Hvdroxvmethv1V5-f(l-pvrrolidinvnmethvl]'l- p iperayi ne carboxvlate fSV 
A solution of 7 (0.25g, 0.571 mmol) in ethanol (200 mL) was hydrogenated over 10% 
palladium on carbon (Degussa type El 01 NEAV) at 50 psi for 7 days. Then, filtered through 
celite and filtrate was evaporated. (0.13 g, 0.5 mmol: 87% yield). 



r2S.5SVMethvl 4>f(3,4 - Dichlorophenvnacetvl]-2-(hvdroxv)methvl - S-^fl- 
pyrrolidinynmethvl]- 1 - piperflzinft carboxvlatef 9): To a solution of l,r- carbonyldiimiazole 
(0.20 g, 1.26 mmol) in dichloromethane (10 mL) was added portionwise 3,4 - 
dichlorophenylacetic acid ( 0.25 g, 1.26 mmol) and the resuhing solution stirred under 
nitrogen for I Hr, at room temperature. A solution of 8 (0.1 3g, 0.5 mmol) in dichloromethane 
(10 mL) was added and the mixture at room temperature for 18 Hr. The reaction mixture 
was washed with sodium carbonate solution (2 N, 2 x 10 mL), dried, and evaporated to give a 
viscous oil. This material was dissolved in a mixture of tetrahydrofliran (5 mL) and water (5 
mL) and treated with lithium hydroxide (42 mg, 1.0 mmol). The reaction mixture was 
removed, and the aqueous residue was extracted with dichloromethane (3 x 10 mL). The 
combined organic extracts were dried and evaporated to give a colorless gum which was 
purified by flash column chromatography on silica gel, eluting with ethyl acetate-methanol 
(40:1) to give 9 (155 mg, 70 %) as a colorless foam. 



Utilizing the above-denoted intermediates, the following compounds were prepared. 
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Eiample 1 

fJgV4-fPhenvlincthvlWl-lf3.4-dichlorophcnvnacetvll-2-iri- 
Dvrrolidinvnmethvllpipcrarine hydrochloride I(it>-1 HCH 

ADL-01-0143-6 

The conqx>uiKl (R)-\ HCI was prepared following the literature procedure' in 54% yield; mp 
168-1 TO-'C; 'H NMR (fi«e base, 200 MHz, CDClj) 8 1.65 (4H, m), 1.95-3.00 (6H, m), 3.10- 
3.80 (9H, m), 4.35 (IH, m), 4.70 (IH, m), 7.00 (IH, m), 7.30 (7H, m); MS (FAB) 448 (M + 
H)*; Anal. Calcd for C24H29Cl2NjO.2HCl.H2O: C, 53.64; H, 6.19; N, 7.82. Found: C, 53.69; 
H, 5.88; N, 7.49. 



Eiample 2 

rJg^-l-[f3.4-Dicblorophenvhflcetvll-2-l(l-Pvrrolidinv nmethvllDiperarine 

hydrochloride irJt>-2HCI1 

ADL-01-0047-9 

The compound was prepared by the catalytic hydrogenation of {R)-\ HCI following the 
procedure described in the above reference. The product was isolated as a free base as clear oil 
in 81% yield and the dihydrochloride salt was prepared from IM etherial HCI; 'H NMR (fi«e 
base, 200 MHz, CDClj) 5 1.67 (4H, m), 1.95-3.10 (6H, m), 3.10-3.80 (7H, m), 4.30 (IH, m), 
4.65 (IH, m), 7.05 (IH, m), 7.35 (3H, m); MS (FAB) 356 (M + H)\ 

Eiample 3 

(J?)-4.Methane8ulfoBvl-l-lf3.4-dichlorophepvhace tvll.2-Kl-PViTolidinvnmethvn- 
plperazipe hydrochloride lf^)-3a HCIl 

ADL-01-m9-6 

To the solution of (J?)-2 (712 mg, 2mmol in 10 ml CH2CI2), methanesulfonyl chloride (573 
mg, 5 mmol) and pyridine (1ml) were added at 0 "C, stirred overnight at that temperature, the 
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solution was washed with aq. 5% K2CO3 solution, extracted with dichloromethane, dried and 
evaporated solvent to give crude oil. This material was purified by flash column 
chromatography on silica gel, eluting with dichloromethane-methanol-ammonia (100:5:1), to 
give the fi^ base, which was dissolved into 2 ml of dichloromethane and HCl (3 ml, 1 M in 
5 EtzO) was added to afford a white salt (R) -3a HCl (600 mg, 69%): mp 130-132 °C; 'H NMR 
(free base, 200 MHz, CDCI3) 5 1.61-1.85 (4H, m), 2.38-2.65 (6H, m), 2.72 (3H, s), 2.80-3.06 
(2H, m), 3,15-3.36 (IH, m), 3.50-3,96 (4H, m), 4,48-4.93 (IH, m), 7.00-7.10 (IH, m), 7.25- 
7.40 (2H, m); MS (FAB) 434 (M + H)^; Anal. Calcd for C.gHjsCbNjOaS. HCl.0.5 CH3OH.: 
C 45.64; H, 5.59; N, 8.63. Found: C, 45,69; H, 5.58; N, 8.73. 

10 

Example 4 

(Jf)>4-t-Butvl-acctvl-l-f(3,4-dichlorDphenvl>acetvll-2-lfl-pviTolidinvl)methvll- 

pjperazine Kit V3bK 

15 

To the solution of (^)-2 (356 mg, Immol in 10 ml acetone), t-butyl bromoacetate (234 mg, 
1.2 mmol) and KaCOa (207 mg, 1.5 mmol) were added at 0 **C, stirred overnight at that 
temperature, the solution was washed with aq. 5% K2CO3 solution, extracted with 
dichloromethane, dried and evaporated solvent to give crude oil. This material was purified by 
20 flash cohimn chromatography on silica gel, eluting with dichloromethane-methanol-ammonia 
(100:5:1), to give (Jf)-3b (329 mg, 70%): 'H NMR (free base, 200 MHz, CDCI3) 5 L36 (9H, 
s), 1,91-2.37 (7H, m), 2.65-3,13 (7H, m), 3.58-4,20 (6H, m), 5,00 (IH, m), 7.12-7.21 (2H, 
m), 7.40 (IH, m). The conq>ound was used directly into the following reaction. 

25 

Example 5 

(JgM-l(3,4-dichlorophenvl)acctvl1-3-lfl-pviToBdinvl>mcthvll-l-Piperazineacetic acid 

dihvdrochloride \(RV3z 2HCI1 

ADL-Ol-Om-O 

30 

Compound (if)-3b ( 329 mg, 0.7 mmol) was dissolved into 5 ml THF/Et20 (1:1), and HCl (5 
ml, 1 M in Et20) was added, kept 12hrs to afford a white salt ( Jf)-3c HCl (275 mg, 61%): 
mp 190T (d). 'H NMR (free base, 200 MHz, CDCI3) 5 1.85-2.20 (4H, m), 2.95-4.41 (17H, 
m), 5.18-5.35 (IH, m), 7.30-7.45 (IH, m), 7.56-7.72 (2H, m); MS (FAB) 414 (M + H)^; Anal. 
35 Calcd for CqHisCkNaOi. 2 HCL0.5 H2O.: C, 45.16; H, 5.78; N, 8.32. Found: C, 44,91; H, 
5.88; N, 8.56. 

Example 6 

(JtM- N-t-Boc-D-aspartic acid-B-benzvl ester-l-lf3,4MlichlorophcnvnacetvH-2-in- 
40 0VfToUdinvnmfithvl] -piperazine KjgV3d| 

ADL-Ol-OMS-? 

To the solution of N-t-Boc-D-aspartic acid-p-benzyl ester (646nig, 2 mmol) and HOBt ( 
270mg, 2mmol in 10 ml CH2CI2), DCC (413 mg, 2 mmol) was added at 0 °C, stirred Ih at 
45 that tenq)erature, {R}-! (356 mg, 1 mmol in 10 ml CH2CI2) was added, stirred 24 hrs at room 
temperature, the solution was washed with aq. 5% K2CO3 solution, extracted with 
dichloromethane, dried and evaporated solvent to give crude oil. This material was purified by 
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flash column chromatography on silica gel, eluting with dichloromethane-methanol-ammonia 
(100:1:1). to give (R)-3d (628 mg, 95%), 'H NMR (fi«e base, 200 MHz, CDCb) 8 1.35 (9H, 
s), 1.70-1.87 (4a m), 2.32-3.16 (6H, m), 3.35-4.46 (6H, m), 4.80-5.68 (6H, m), 7.07-7.45 
(8H, m). The conqx>und was used directly into the reaction below. 

5 

Example 7 

fJg>-4-Asparticacid-l-lf3.4-dichloropheBvnacetvll-2-ia-Dvrrolidinvl)methvll-piperazine 

dihvdrochlorlde lf^-3e 2HCII 

10 ADL-0 1-004 1-2 

+The conqwund (Jf)-3d was dissolved into I ml of HOAc, and HCl (1 ml, 2N) was added, 
standing 20 min, then hydrogenated at 1 atm.,10% Pd on carbon at room temperature for 1 h 
to afford a white salt («)-3e (430 mg. 91.5%): mp 168 (d). 'H NMR (DMS0-d6) 6 1.92- 
15 2.16 (4H, m), 2.75-5.28 (18H, m), 2.72 (3H, s), 7.31-7.52 (3H, m), 8.45-8.80 (3H, m); MS 
(FAB) 471 (M + H)*; Anal. Calcd for C2,H28CliN404. 2 HCl: C, 46.34; H, 5.18; N, 10.29. 
Found: C, 45.52; H, 6.02; N, 9.73. 



20 Example 8 

(Jt>-4-Acetvi-l-[f3.4-dichlorophenvnacetvll-2-ffl-Pvrrolidinvnmethvll -pinerazine 

hydrochloride KJt)-3f HCll 

ADL-01-0148-5 

25 The compound was prepared as reported in the literature {J. Med. Chem. 1993, 36, 2075- 
2083) from (J?)-2. the hydrochloride sah was prepared from IM etherial HCl to afford (J^-3f 
HCl in 88% yield; mp 153-155"C; MS (FAB) 398 (M + H)*. Anal. Calcd for 
C,9H25Cl2N302.HCLH20: C, 52.49; H, 6.03; N, 9.66. Found: C, 50.40; H, 6.23; N, 9.28. 

30 

Example 9 

(Jg>-4-fDiethoxvphosphonate>-l-|(3.4-dichlorophenyl)acetvH-2-l(l-pvrrolidinvl)methvll- 

pipcrazine hydrochloride i(Jt>-3g HCl] 

ADL-01-0149-3 

35 

To a solution of (i;)-2 (0.178 g, 0.5 mmol) in 10 mL of CH2CI2 was added EtjN (0.101 g, 1.0 
mmol) and diethylchlorophos|^onate (0.174 g, 1.0 mmol) under a nitrogen atmosphere. The 
reaction mixture was stirred at room temperature for 13 h and then poured over aqueous 10% 
K2CO3. The organic layer was separated, dried over anhydrous Na2S04, and evaporated to 

40 dryi>ess under reduced pressure to give the compound as a yeUow oil. The qU was purified on 
a silica gel column (solvent system; CH2Cl2:CH30H:28% NH4OH, 95:5:2) and converted to 
hydrochloride sah by usual method to give (Jy-3g HCl, 0.10 g (38%); mp 168-170^0; 'H 
NMR (bee base, 200 MHz, CDCI3) 8 1.20 (6H, t, J = 7.0 Hz), 1.64 (4H, m). 2.30-2.70 (6H, 
m), 2.85-3.15 (IH, m), 3.45-3.80 (4H, m), 3.60 (2H, brs), 3.98 (4H, m), 4.35 (IH, m), 4.70 

45 (IH, m), 7.00 (IH, m), 7.30 (2H, m); MS (FAB) 492, 494 (M + H)*. Anal. Calcd for 
C21H32CI2N3O4P.HCI.O.5H2O: C, 46.90; H, 6.37; N, 7.81 . Found: C, 46.66; H, 5.90; N, 8.16. 
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Example 10 

(JgM-TrifluoroacetvKl-[(3,4-dichlorophenvnacetvl1-2-f(l-pvrrolidiDvl>me^ 
pjperazinc hydrochloride \(R)-3h HCH 

ADL-Ol-OlSO-l 

5 

To a solution of (*)-2 (0.356 g, KO mmol) in 10 mL of CH2CI2 was added EtsN (0.202 g, 2.0 
mmol) and trifluoroacetic anhydride (0.42 g, 2.0 mmol) in a nitrogen atmosphere. The reaction 
mixture was stirred at room tenq)erature for 12h and TLC showed staring material was still 
present, added another equivalent of trifluoroacetic anhydride and stirring was continued for 

10 additional 12 h. The reaction was worked up as above and the hydrochloride salt was prepared 
as usual to give (Jf>3h HCl, 0.25 g (50%); mp 145-14rC; *H NMR (free base, 200 MHz, 
CDCI3) 6 1.60 (4H, m), 2.20-2.75 (6H, m), 3.10 (IH, m), 3.45-3.80 (4H, m), 4.00 (IH, J = 
14.0 Hz, d), 4.25 (IH, m), 4.45 (IH, J = 14.0 Hz, d), 4.70 (IH, m), 7.00 (IH, m), 7.28 (2H, 
m); MS (FAB) 452, 454 (M + H)\ Anal. Calcd for C,9H22Cl2F3N3O2.HCL0.5H2O: C, 45.85; 

15 H, 4.86; N, 8.44. Found: C, 46.26; H, 4.82; N, 8.33. 

Eiample 11 

(Jg)-4-f(3.4-Dichlorophenvl)acetyn-3-[fl-pvrrolidinvl)methvll ■l-piperazipecarboxamide 

hvdrochtoride If jg>-3i HCll 

20 ADL-01'0151'9 

To a solution of (J?)-2 (0.356 g, 1.0 mmol) in acetic acid (0.186 g, 3.0 mmol) and water was 
added KOCN (0.244 g, 3.0 nunol) and the reaction mbcture was stirred at room temperature 
for 72 h. An aqueous 10% K2CO3 was added to the reaction mixture to bring the pH to near 

25 12.0 and the product was extracted with CH2CI2, washed with saturated salt solution, dried 
over anhydrous Na2S04. The removal of solvent at reduced oressure gave the crude product 
which was purified on a silica gel column (solvent system: CH2Cl2:CH30H:28% NH4OH, 
95:5:1) to give the desired product as a white solid. The hydrochloride salt was prepared from 
IM etheial HCl to give (*>-3i HCI as a white soBd, 0.15 g (31%); *H NMR (free base, 200 

30 MHz, CDCb) 5 1 .65 (4H, m), 2.10-3.20 (6H, m), 3.40-3.70 (4H, m), 3.95 (2H, m), 4.20 (2H, 
J = 14.0 Hz, d,m), 4.70 (IH, m), 5.35 (2H, bs), 7.00 (IH, m), 7.25 (2H, m); MS (FAB) 399, 
401 (M + H)\ Anal. Calcd for Ci8H24ChN4O2.HCl.H2O.0.125 CH2CI2: C, 46.88; H, 5.91; N, 
12.06. Found: C, 46.66; H, 5.50; N, 1 1.97. 

35 

Example 12 

(Jf>-4-lf3.4>Dichtorophenvnacetvl1-3-[fl-pvrrolidinvl)methvn -1- 
piperazinecarboxaldchyde hydrochloride KRi-Si HCll 

ADL-OI-OISS-S 

40 

To a solution of (Jf)-2 (0.356 g, 1.0 mmol) in 10 mL of CH2CI2 was added 1.0 mL of 
methylformate (excess) at OT under a nitrogen atmosphere. The reaction mixture was stirred 
for 24 h and solvent was removed at reduced pressure to give the crude product. The 
compound was purified on a silica gel column (solvent system: CH2Cl2:CH30H:28% NHiOH, 
45 95:5:1) and converted to the hydrochloride salt, (Jy-3j HCl, 0.10 g (23%); mp 126**C (d); *H 
NMR (free base, 200 MHz, CDCI3) 5 1.62 (4H, m), 2.10-3.20 (6H, m), 3.35-3.85 (5H, m). 
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4.25 (3H, m), 4.60 (IH, m), 7.00 (IH, m), 7.26 (2H, m), 7.90 (IH, s); MS (FAB) 384, 386 (M 
+ H)\ 



5 Example 13 

(JgM-ff3.4-Dichlorophenvl)acetvll»3-fa-pvrrolidinvl)methvll -l-piperazinc^sulfonamide 

hydrochloride If Jg>-3k HCH 

ADL'01'0164'2 

10 To a solution of {Ryi (0.356 g, 1.0 mmol) in 5 mL of p-dixane was added sulfamide^ 
(NH2SO2NH2, 0.96 g, 10 mmol) under a nitrogen atmosphere and the reaction mixture was 
heated to reflux for 2 h. The reaction mixture was evaporated to dryness under reduced 
pressure and the residue was redissoh^ed in CH2CI2 and washed with aqueous 10% K2CO3, 
saturated sah solution, and dried over anhydrous Na2S04. The removal of solvent resulted the 

15 free base of the product which was purified on a silica gel column (solvent system: 
CH2Cl2:CH30H:28% NH4OH, 98:2:1) . The hydrochloride salt was prepared from IM etherial 
HCl to give (*>3k HCI, 0.10 g (21%); mp 183-185*^0; *H NMR (free base, 200 N4Hz, 
CDCI3) 5 1.68 (4H, m), 2.30-3.00 (6H, m), 3.15^.00 (5H, m), 4.15-4.65 (3H, m), 4.85 (IH, 
m), 7.00 (IH, m), 7.31 (4H, m); MS (FAB) 435 (M + H)\ Anal. Calcd for 

20 C,7H24Cl2N403S.HCl: C, 43.28; H, 5.34; N, 1 1.87. Found: C, 42.90; H, 5.35; N, 1 1 .43. 

Ref. 

(4) Alker, D. et. al. 1 Med Ckem. 1990. JJ, 585. 

25 

Example 14 

(JgM-(4>Methvphenvbuifonvl>-l-ff3.4-dichlon)phenvl)acetvfl-2-l(l-pvr^^ 

-pjperazine hydrochloride l(^>-31 HCIl 

ADL'01-0165'9 

30 

To a solution of (JQ-2 (0.356 g, 1 ,0 mmol) in 5 mL of CH2CI2 was added p-toluenesulfonyl 
chloride (0.38 g, 2 mmol) followed by 0.5 mL of pyridine under a nitrogen atmosphere. The 
reaction mixture was stirred at room ten^rature for 16 h and then poured onto aqueous 10% 
K2CO3. The organic layer was separated and dried over anhydrous Na2S04 . The removal of 

35 solvent gave the product which was purified on a silica gel column (solvent system: 
CH2Cl2:CH30H:28% NH4OH, 98:2:1). The hydrochloride salt was prepared to give (Jf>-31 
HCI, 0.15 g (27%); mp 240"C (d); NMR (free base, 200 MHz, CDCI3) 5 1.65 (4H, m), 
1.95.3.00 (6H, m), 2.38 (3H, s), 3.15-3.85 (5H. m), 4.45 (IH, m), 4.75 (IH, m), 6.95 (IH, 
m), 7.25 (4H, m), 7.50 (2H, J = 8.0 Hz, d); MS (FAB) 510 (M + H)'. Anal. Calcd for 

40 C24H29CI2N3O3S.HCI.O.25H2O: C, 52.32; H, 5.35; N, 7.63. Found: C, 52.23; H, 5.50; 7.51 . 



Racemic Compounds 

45 Racemic compoimds were prepared as illustrated by the following steps. 
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H 



RX/base 



N N 

H I 



(itS>5,R = S02CH3 
(ft5)^R = C02CH3 
(/t5)-7,R = COCH3 




(/?,5)-9,R = C02CHj 
(/tS)-10R«COCH3 



10 



rJg^-2-I(l-PvrroHdinvnmethvnpiperazigc hydrochloride URSi-A HCII 

The compound was prepared following the literature procedure* and isolated as hydrochloride 
salt. 

(RS\^'(R^SO^CUx. COCH^Vl-fri-PviroIidinynmethvllpipcrazipe 
hydrochloride URSi-S. 6. 71 

These conq)Ounds were also prepared according to the procedures described in the 
literature * and each of the products were purified as free base before utilizing below. 



15 



20 



25 



30 



Example 15 

fJg.S)-4-Methanesulfopyl-l-I(3,4-dichtorophenvl)acetyll-2-l(l>pyiTolidm^^ - 
Diperazine hydrochloride \(R.S>'Svi HCI] (General Procedure) 
ADL'01'0135'2 

l,r-Carbonyldiinuda2ole (0.324 g, 2.0 mmol) was added to a stured solution of 3,4- 
dichiorophenylacetic acid (0.41 g, 2.0 mmol) in 10 mL of CH2CI2 at room temperature under a 
nitrogen atmosphere, and the resulting solution was continued stirring for additional 1 h. The 
resulting solution was then added to a stirred solution of {R^Sj-S (0.247 g, 1 .0 mmol) in 1 0 mL 
of CH2CI2 at 0**C and the reaction mixture was stirred for further 20 h. The reaction mixture 
was diluted with CM2CI2 and washed with aqueous 2M Na2C03. The organic layer was dried 
and evaporated to dryness and the product was purified on a silica gel coliunn (solvent system: 
CH2Cl2:CH30H:28% NH4OH, 98:2:1). The hydrochloride salt was prepared by redissolving 
the conqx)und in CH2CI2 and treating the solution with IM etherial HCI to give (i?,S>8a HCI 
as a white solid, 0.20 g (32%); NMR (see ^-3a); MS (FAB) 434 (M + H)^ Anal. Calcd for 
CigHjsCbNjOjS. HCI.O.5H2O: C, 45.13; H, 5.51; N, 8.77. Found: C, 45.46; H, 5.36; N, 8.71. 



The following compounds were simDarly prepared from (JP,*S)-5, 6,and 7: 
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bs); MS (FAB) 405 (M + H^; Anal. Calcd for C2oH2gN40jS.HCl.0.5H20: C, 58.09; H, 7.07; 
N, 13.55. Found: C, 58.37; H, 6.68; N, 13.30. 



(Jg^Methvl 4-U4-methvlsulfonvlDhenynacetvll-3-[(l-pviT0lidinvl>-methvll-l- 
pipcrazinecarboxvlate hydrochloride F(/t.5J-9a HC11 

ADL-01-0092-S 

10 The conpound was prepared from 4-inethylsulfonyiphenylacetic acid and the hydrochloride 
was prepared from IM etherial HCl to give (^>-9a HCI in 46 % yield; mp 12SX\ 'H NMR 
(free base, 200 MHz, CDCI3) 5 1.60 (4H, m), 2.15-2.95 (6H, m), 2,98 (3H, s), 3.15 (2H, m), 
3.35 (3H, m), 3.60 (3H, s). 3.95 (2H, m), 4.30 (IH, m), 4.72 (IH, m), 7.45 (2H, m), 7.75 (2H, 
J = 7.5 Hz, d); MS (FAB) 424 (M + H)*; Anal. Calcd for C20H29NJ65S.HCI.O.25H2O: C, 

15 51.72; H, 6.62; N, 9.05. Found: C, 51.93; H, 6.47; N, 8.44. 



Example 21 

fi?,5)-Methvl4-f(4-trifliioromethvlphenvHacetvll-3-[(l-pvrrolidinvl)-methvll-l- 
20 piperazinecarboxvlate hydrochloride URS)-9h HCIl 

ADL-01-0094-1 

The conq)ound was prepared as a hydrochloride salt from 4-tTifluorometylphenylacetic acid to 
give («^>-9b HCl in 48%; rap 210"C; 'H NMR (200 MHz, CDCI3) 6 1.50 (4H, m), 1.95-2.30 
25 (6H, m), 2.35-3.50 (4H, m), 3.65 (3H, S), 3.70-4.50 (5H, m), 7.45 (4H, m); MS (FAB) 414 
(M + H)*; Anal. Calcd for C20H26F3N3O3.HCLO.25H2O: C. 52.86; H, 6.10; N, 9.25. Found: C, 
53.03; H, 5.94; N, 8.94. 



Another minor product (Jt^^-ll (ADL-01-0093-3) was isolated as a hydrochloride sah from 
this reaction in 10% yield; mp 190°C; MS (FAB) 446 (M + H)'. 

35 



Example 20 



CHzPh 
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Example 22 

fig.5)-Methvl4-[f3-indolvl>acetyl|-3-f(l-pvrrolidinvl)-methvl|-l-piperazine-carboxvlate 
5 hydrochloride \(RjSi-9e HCIl 

ADL-01-0095-8 

The compound was prepared &om 3-indoleacetic acid and the hydrochloride sah was prepared 
to give iR,S)-9c HCI in 75% yield; mp 143°C; 'H NMR (200 MHz, CDCb) 6 1 .55 (4H, m), 
10 1.90-2.52 (6H, m), 2.70-3.75 (9H, m), 3.35 (3H, S), 6.60 (2H, m), 6.85 (2H, m), 7.20 (IH, s), 
7.65 ( 1 H, brs); MS (FAB) 385 (M + H)^ 



Example 23 

15 rJg^-Methvl4-f(2-pitrophepvnacetvn-3-l(l-pvrrolidinvl>-methvll-l-piperazipe- 

carboxvlate hydrochloride [(ig.5)-9d HCI1 

ADL-OJ-0096-6 

The compound was prepared from 2-nitrophenyacetic acid and hydrochloride was prepared 
20 from 1 M etherial HCI to give (R^)-9d HCI in 42% yield; mp 228°C; 'H NMR (free base, 200 
MHz, CDCb) 5 1.60 (4H, brs), 1.80-2.30 (4H, m), 2.70 (2H, m). 3.05 (2H, m), 3.60 (3H, s), 
3.55-4.10 (4H, m), 4.35 (2H, J = 14.0 Hz, dd), 5.10 (IH, m), 7.50 (3H, m), 8.05 (IH, J = 7.5 
Hz, d); MS (FAB) 391 (M + Hf ; Anal. Calcd for C,9H26N40j.HCl: C, 53.46; H, 6.37; N. 
13.12. Found: C, 54.29; H, 6.38; N, 12.58. 

25 

Example 24 

(Jg,5)-Methyl 4-|(2-methoxvphenvl)acetvll-3-l(l-pyrTolidinvl>-methyl]-l-piperazine- 
carboxvlate hydrochloride \(RJSi-9e HCll 

30 ADL-01-0097-4 

The compound was prepared as above from 2-methoxyphenylacetic acid to give (R,S}'9e HCI 
in 12% yield; mp 120°C; 'H NMR (free base, 200 MHz, CDCh) 5 1.65 (4H, m), 2.25 -2.95 
(6H, m), 3.10 (IH, m), 3.30-4.10 (5H, m), 3.60 (3H, s), 3.70 (3H, s), 4.40 (IH. m), 4.70 (IH, 
35 m), 6.84 (2H, m), 7.15 (3H, m); MS (FAB) 376 (M + H)*; Anal. Calcd for 
C20H29N3O4.HCI.H2O: C, 55.87; H, 7.50; N, 9.77. Found: C, 55.78; H, 6.97; N, 9.42. 

Example 25 

(Jg,iS^-Mcthyl 4-l(2-aminophenynacetyH-3-tfl-pyrroIidinvl)-methyll-l-piperazine- 
40 cari>oxylate dihvdrochloride lfJg^)-9f 2HCH 

ADL-OJ-0098-2 

The compound was prepared by the hydrogenation of (R^)-9e HCI on 1 0% Pd/C following 
the procedure described in the literaturel . The compound, (R^)-9f 2HCI, was isolated as 
45 dihydrochloride in 84% yield; mp 195°C (d); 'H NMR (200 MHz, DMSO-de) 5 2.00 (4H, m), 
3.05-4.45 (16H, m), 3.75 (3H, s), 5.00 (IH, m), 7.45 (4H, brs); MS (FAB) 361 (M + H)^ 
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Anal. Caicd for Ci9Hj8N403.2HCLH20: C, 50.56; H, 7.15; 12.41. Found: C. 50.36; H, 
7.26; N, 12.05. 

Example 26 

(Jg^-4-Acetvl-l-l(4-methvl8ulfonvlDhenvnacetvil-3-lfl-Dvrrolidinvl>-methvll-pipcrazine 

hydrochloride URSi-10» HCIl 

ADL-01-0144-4 

The compound was prepared as above from 4-methylsulfonylphenylacetic acid and the 
hydrochloride sah was prepared in usual fashion to give (R,S)-10a HCI in 45% yield; mp 145- 
14rC; 'H NMR (200 MHz, DMSO-d*) 6 1.90 (4H, m), 2.17 (3H, s), 2.65-3.80 (6H, m). 3.32 
(3H, s), 3.85-4.45 (8H, m), 5.05 (IH. m), 7.65 (2H, J = 8.0 Hz, d), 7.95 (2H, J = 8.0 Hz, d); 
MS(FAB)408(M + H)*. 

Example 27 

fJ?.5>-4-Acetvl-l-r4-triihioromethvlphenvnacetvn-3-ia-DViToHdinvl^methvll 
piperazinecarboxvlate hydrochloride UILSi-lOh HCIl 

ADL-01-0145-J 

The compound was prepared from 4-trifluoronietylphenylacetic acid and isolated as 
hydrochloride salt, (R^J-lOb HCI, in 30% yield; mp 1 10°C; 'H NMR (200 MHz, DMS0-d6) 
6 2.00 (4H, m), 2.15 (3H, s), 2.70-3.25 (6H, m), 3.50-4.45 (8H, m), 5.05 (IH, m), 7.70 (4H, 
m); MS (FAB) 398 (M + H)*. 



Example 28 

fJt,5>-4-Acetyl-l-ff2-trifluoromethy|pheByl>acetvll-3-in-Dyrrolidinyl>-methvH 
piperazinecarboxyhite hydrochloride URShlOc HCIl 

ADL-01-0157-6 

The con^x>und was prepared from 2-tri£luorometylphenylacetic acid and the hydrochloride salt 
was made from IM etherial HCI to give {R^)-10e HCI in 57%; 220°C (d); 'H NMR (free 
base, 200 MHz, CDCI3) 5 1.65 (4H, m), 2.05 (3H, s), 2.25-3.25 (6H, m), 3.40-4.10 (6H, m), 
4.50 (2H, m), 4.70 (IH, m), 7.30 (2H, m), 7.60 (2H, m); MS (FAB) 398 (M + H)*. 

Example 29 

(JLy)-4-Acetvl»l-ir3-nitrophenynacetvH-3-in-pvrrolidlavn-methvllpipera2ine- 
carborvlate hydrochloride URSi-lM HCIl 

ADL-01'0I58-4 

The compound was prepared from 3-nitrophenylacetic acid and the hydrochloride salt, (R^)- 
lOd HCI was isolated as a white solid in 69% yield; mp 143-I45°C; 'H NMR (free base, 200 
MHz, CDCl3)5 1.63 (4H, brs), 2.05 (3H, s), 2.20-2.80 (6H, m), 2.90-3.25 (2H, m), 3.50-3.90 
(3H, m), 4.00 (IH, J = 14.0 Hz, d). 4.45 (2H, m), 4.65 (IH, m), 7.45 (2H, m), 8.00 (2H, m); 
MS (FAB) 375 (M + H)*; AnaL Cakd for C,9H26N404.HCl.H20: C, 53.21; H, 6.81; N. 13.06. 
Found: C, 53.51; H, 6.13; N, 12.91. 
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Example 30 

(Jg.5>-4-Acetvl-l-l(2-nitroDhenvDacetvH-3-[(l-pvrrolidinvl)-methvnpiperazine- 
carboxvlate hydrochloride t(Je.SMOe HCI1 

ADL-Ol-OieS-^ 

5 

The compound was prqjared as above from 2-nitrophei^lacetic acid to give (i?^-10e HCI as 
whhe soUd in 50% yield; nap \%(fC (d); 'H NMR (free base, 200 MHz, CDClj) 6 1.63 (4H, 
m), 2.04 (3H, s), 2.20-2.85 {6H, m). 2.98-3.35 (3H, in), 3.60-4.25 (4H, m), 4.60 (2H, m), 
7.35 (3H, m), 8.00 (IH, J = 7.0 Hz, d); MS (FAB) 375 (M + Kf \ Anal. Calcd for 
10 C,9H26N4O4.Ha.0.5H2O: C, 55.54; H, 6.62; N, 13.64. Found: C, 54.38; H, 6.35; N, 13.58. 

Eiample 31 

(A.y>-4-Acetvl-l»U4-nitrophenvhacetvll-3-lfl-pvrrolidipvl>-methvHpiperazine- 
carboivlate hydrochloride ff^J-lOf HCIl 

15 ADL-01-01S9-2 

The compound was prepared from 2-nitrophenylacetic acid as before to give (RJS)-\fi{ HCI in 
52% yield; 146-148°C; 'H NMR (free base, 200 MHz, CDCI3) 6 1.68 (4H, m), 2.07 (3H, s), 
2.20-2.75 (6H, m), 3.40-3.90 (3H, m), 4.05 (IH, J = 13.5 Hz, d), 4.50 (2H, m), 7.35 (2H, J = 
20 8.0 Hz, d), 8.10 (2H, J = 8.0 Hz, d); MS (FAB) 375 (M + H)^ Anal. Calcd for 
C,9H26N4O4.HC1.0.5H2O.0.125CH2Cl2: C, 53.36; 6.61; 13.01. Found: C, 53.16; H, 6.27; N, 
13.36. 

Example 32 

25 fit^-4-(Phepylmethyl>-l-U4.S.-dichioro-2-nitroDhenynacetyll-2-»l- 
pyrroiidinynmethyllpiperazlne dihydrochloride lfJt^>-12 2HCI1 
ADL-01-0166-7 

The compound was prepared from 4-phenyhnethyl-2[(l-pyrrolidinyl)niethyl]pq)erazine (Ref 
30 1) and 4,5-dichloro-2-nitrophenylacetic acid following the method described above to give 
{R^)-n 2HCI in 63% yield; mp 235''C (d); 'H NMR (free base, 200 MHz, CDCI3) 8 1.66 
(4H, m), 2.05-3.00 (8H, m), 3.45 (4H, m), 4.00 (5H, m), 4.60 (IH, m), 7.35 (6H, m), 8.15 
(IH, s); MS (FAB) 493 (M + H)*; Anal. Calcd for C24H2,Cl2N403.2HCl: C, 50.99; 5.53; 9.91. 
Found: C, 50.55; H, 5.16; N, 9.44. 

35 

Compounds of formula II 

General procedure for DCC/pyr coupling. With stirring at 25°C under N2, DCC 
(2,06 eq) and CH2CI2 were added to a mixture of the acid (2 eq) and pyridine (2.06 eq) m 
40 CH2CI2. After 1-2 min, a solution of the amine (1 eq) in CH2CI2 was added, and the mixture 
was stirred at 25°C under N2 overnight. The final concentration of the mixture is around 0. 1 - 
0.3 mM with respect to the amine. Sat'd. NaHCOs (2 mL) was added to destroy excess active 
esters before the mixture was filtered through celite, and the DCU was washed with CH2CI2. 
The filtrate was then partitioned between sat'd NaHC03 and CH2CI2, viuch was dried 
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(Na2S04), fikered through celite, and evaponted. Toluene was added to azeotrope off 
pyridine before the crude product was chromatographed and converted to the HCI salt. 

5 Compounds having the following structures were prepared: 




(±)-3, ADL-01 -0017-2, X=-OMe, R,=-H, R2=3,4-Cl2-phenyl 

(±)-4, ADL-01 -00 1 8-0, X=-OH, I^=-H, R2=3,4-Cl2-phenyI 

(±)-S, ADL-01-0019-8, X^-OCHCOaH, R,=-H, R2=3,4-Cl2-phenyl 

(±>6, ADL-01-0020-6, X=-OMe, R,=R2=phenyl 

(±)-7, ADL-01-0021-4, X=-OH, R,=R2=phenyI 

(±)-8, ADL-Ol -0029-7, X=.NQ, R,=-H, R2=2-N02-4,5-Cl2-phenyl 

(±)-9, ADL-01-0031-3, X=-NQ, R,=-H, R2=3,4.Cl2-phenyl 

(±)-10, ADL-01-0032-1, X=-Nli, R,=-H, R2=3,4-Cl2-phenyl 

(±)-ll, ADL-01-0034-7, X=-NQ, R,=-H, R2=4-methylsulfonylphenyl 

(±)-12, ADL-01 -0037-0, X=-N(CIiC02tBu)2. R,=.H, R2=3,4-Cl2-phenyl 

(±>13, ADL-01 -0044-6, X=-N(CI|C02H)2, R,=-H, R2=3.4-Cl2-phenyl 

(±)-14, ADL-01 -0052-9, X=-N(a|C02Et)2, R,=-H, R2=3,4-Cl2-phenyl 

(±)-15, ADL-01 -0053-7, X=-NHPQEt2, R,=-H, R2=3,4-Cl2-phenyI 

(±)-16, ADL-01-0070-1, X= -NH(CID2P03Et2, R,=-H, R2=3,4-Cl2-phenyl 



Intermediates (±)-l and (±>2 were prepared via reported methods from the appropriate 
starting materials/ Conqx>unds (±)-3 and (±)-4 are known compounds prepared via reported 
10 methods.^ Conqwunds (±)-5 through (±)-16 were prepared by DCC coupling of either 

or {±)-2 to an arylacetic acid followed by demethylation or reduction to allow 
peripheralizatbn. 



Ref. 

15 (5) Rajagopalan. P. et al. Bioorg. Med. Chem. Letters 1 992, 2. 72 1 -726. 
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^-XXy"^ (X^JXr'^ 



H3C 

o p ^HCHa Similar chemistry. 9wP 
Bn ~ " " 



S 18 R= H^^ (=^)-l^' ADL-Ol -0090-9, R=-OMe 

^ ^ ' (±)-20, ADL-Ol -0099-0, R=-H 



Intermediates 17 atid 18 were prepared via known methods from 6-methoxy-l-tetralone and 1- 
tetralone, respectively. Intermediates 17 and 18 were coupled to 3,4-dichlorophenylacetic acid 
5 to produce (±)-19 and (±)-20. 




(±)-21 (±)-22, ADL-Ol -005 1-1 



HjC^ H3C, » R, 

NH N^R 

(±>23 

(±)-24, ADL-Ol -0104-8, R,=-H, R2=2-N02-4,5-Cl2-pheny! 
(±)-25, ADL-01-0105-5, R,=.H, R2=3-N02-phenyl 
(±)-26, ADL-01-0106-3, R,=-H, R2=2-N02-4.CF3-phenyl 
(±)-27, ADL.01-0107-1, R,~H, R2=3,4-Cl2-phenyl 
(±)-28, ADL-01-0108-9, R,=-phenyl, R2=phenyl 
(±)-29, ADL-01-0109-7, R,=-H, R2=4.methylsulfonylphenyl 

Intermediates (±)-21 and (±)-23 were prepared via similar chemistry from 1-benzosuberone 
and(±)-trans-2-bromo-l-indanol.l Con^unds (±)-22, (±)-25 (Niravoline),' and (±)-27 are 
10 known compounds prepared via reported chemistry. ' Compounds (±)-24 through (±)-29 
were prepared by DCC coupling to the appropriate arylacetic acid. 

Ref. 

(6) Bellissant. E. et al. J. Hiarmacol. Exp. Ther. 1996. 278. 232-242. 

15 
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Representative examples follow. 



Eiample 33 

2-{7-K±>-tnins-l-(N-3.4-dichlorophenvlacetainido-N«methvlamino>-2-fl-pvrrolidinvl>- 
5 1.2J.4-tetnihvdronaphthoxv»acetic acid a±\-S, ADL-01-0019-8) 

Whh stirring at 25 "C under N2, t-butyl bromoacetate (0.35 mL, 2.38 mmol) was added to a 
mixture of (±)-4 (0.688 g, 1.59 mmol) and K2CO3 (0.5 g, 3.6 mmol) in DMF (8 mL), and the 
mixture was stirred at 25 "C under N2 ovem^t before the mixture was evaporated under high 
vacuum. The residue was partitioned between sat'd NaHCOj and CH2CI2 (2 X 100 mL), 

10 which was dried (NaaSO*), filtered through celite, and evaporated. The t-butyl ester 
intermediate was flash cohiran chromatogiaphed twice eluting with CH2Cl2:2% NH3:2% 
MeOH and CH2Cl2:2% NH3:1% MeOH, req)ectivefy. The t-butyl ester was then deprotected 
in a mixture of THF (4 mL) and cone. HCl (2 mL) with stirring at 25 "C overnight and at 50 
"C for Ih before the mbcture was evaporated. The residue was then dissolved in a mixture of 

15 trifluoroacetic acid (2 mL), 4 N HCl (2 mL), and anisole (1 drop), and stirred at 25 "C for 2.5 
days before the mbcture was evaporated. The oily residue was triturated with Et20 and 
sonicated to yield (±)-5HCl (0.259 g, 31%): m.p. (HCl salt) 138 °C (dec); 'H NMR (HCl salt, 
DMSO-d«) 6 1.7-2.1 (br s, 4H, -CH2CH2-), 2.2-4.8 (complex, 13H, 6 -CH2- and 1 -CH-), 2.79 
(s, 3H, -NCHj), 5.98 (d, J = 10.3 Hz, IH, -CH-), 6.40 (s, IH, aromatic), 6.82 (m, IH, 

20 aromatic), 7.12 (d, J = 8.2 Hz, IH, aromatic), 7.39 (d, J = 8.3 Hz, IH, aromatic), 7.63 (m, 2H, 
aromatic). MS (FAB) m/z 491. Anal. (C, H, N) C2sH2«N204Cl2 HCl. 

Example 34 

2.2-Diphenvl-N-methvl-N-IW-traps-2-fl-pvrrolldipvlW7-methoxv-1.23.4- 
tetrahvdropaphth-1-vHacetamide ((±)-6. ADL-01-0020-6> 

25 ADL-01-0020-6 was prepared via the general DCC/pyr coupling method fi-om (±)-l (1.453 g, 
5.58 mmol), diphenylacetic acW (2.369 g, 11.16 mmol), DCC (2.373 g, 11.50 mmol), and 
pyridine (0.93 mL, 1 1 .5 mmol). The product was flash column chromatographed eluting with 
CH2Cl2:2% NH3: 1% MeOH before it was converted to the HCl salt with 1.0 M HCl in Et^O 
and crystallized from MeOH-Et20 to yield (±)-6 HCl (1.7 g, 63%): m.p. (HCl sah) >250 "C; 

30 'H NMR (HCl salt, DMSO-d«) 5 1 .8-2.0 (br s, 4H, -CH2CH2-), 2.2-3.9 (complex, 9H, 4 -CH2- 
and 1 -CH-), 2.79 (s, 3H, -NCH3), 3.48 (s, 3H, -OCH3), 5.66 (s, IH, -CH-), 6.1 (d, J = 9.4 
Hz, IH, -CH-), 6.23 (s, IH, aromatic), 6.77 (d of d, J = 2.4 Hz and 8.4 Hz, IH, aromatic), 
7.09 (d, J = 8.5 Hz, IH, aromatic), 7.2-7.5 (complex, lOH, aromatic). MS (FAB) m/z 455. 
Anal. (C, H, N) C30H34N2O2 HCl. 

35 

Example 35 

2.2-Diphenvl-N-methvl-N-iri:Mrans-2-(l-pvrrolidinvn-7-hvdroxv-1.23.4- 
tetrahvdroDaphth-l-vllacetamide a^V7. ADL-0 1-002 1-4^ 

40 With stirring in dry ice-acetone under N2, 1 .0 M BBrj in CH2CI2 (19.7 mL) was added at a fast 
drop rate to a solution of (±)-6 (1.491 g, 3.28 mmol) in CH2CI2 (20 mL), and the mixture was 
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allowed to slowly wann to 25 "C under Nj as the dry ice sublimed. After 6.S h, the mixture 
was quenched with MeOH with ice-H20 cooling and diluted with CHjCb (SO mL). The 
mixture was partitioned between sat'd NaHCOs and CH2CI2. Some yellowish precipitate was 
extracted into CH2CI2 by adding some MeOH. The organic fraction was dried (Na2S04), 
5 filtered through celite, and evaporated. The product was flash colum chromatographed eluting 
with CHCl3:2% NHj:2% MeOH to yield (±)-7 (0.426 g, 30%). Part of the fiee base was 
converted to the HCl salt with 1 .0 M HCl in Et20: 'H NMR (free base, CDCI3) 8 1.5-1 .8 (br s, 
4H, -CH2CH2-), 1.8-2.9 (complex, 9H, 4 -CH2- and 1 -CH-), 2.55 (s, 3H, .NCH3), 5.21 (s, 
IH, -CH-), 5.83 (d, J = 8.6 Hz, IH, -CH-), 6.22 (s, IH, aromatic), 6.46 (m, IH, aromatic), 
10 6.78 (d, J = 8.1 Hz, IH, aromatic), 7-7.4 (complex, lOH, aromatic). MS (FAB) m/z 441 . Anal. 
(C, H, N) C29H32N2O2 HCl H2O. 

Example 36 

2-f2-Nitn>-4^dichtorophenvn-N-methvl-W-f(±Vtran8-2-fl-pvrrolidinvh-7»pitro-i:2»3.4- 
15 tetrahvdronaphth-l-vllacetamide U±)-S, ADL-01 -0029-7) 

ADL-Ol -0029-7 was prepared via the general DCOpyr coupling method from (±)-2 (0.5790 
g, 2.103 mmol), 2-nitio-4,5-dichlorophenylacetic acid (1.0512 g, 4.204 mmol), DCC (0.8948 
g, 4.34 mmol), and pyr (0.35 mL, 4.3 mmol). After stirring at 25 °C overnight, more 2-nitro- 

20 4,5-dichlorophenylacetic acid (1.0510 g, 4.203 mmol), DCC (0.8946 g, 4.34 mmol), and 
CH2C12 (10 mL) were added, and after 5 h, the reaction was worked up according to the 
general procedure. The crude product was pinified by gravity column eluting with CH2Cl2:2% 
NH3 before it was converted to the HCl salt with 1.0 M HCl in Et20 and washed with hot 
MeOH to yield (±)-8 HCl (0.4948 g, 43% yield): m.p. (HCl salt) >250 "C; 'H NMR (HCl salt, 

25 DMSO-d«) 51 .8-2. (br s, 4H, -CH2CH2-), 2.2-4.6 (complex, 1 1 H, 5 -CH2- and 1 -CH-), 2.9 (s, 
3H, -NCHj), 6.1 (d, J = 10.2 Hz, IH, -CH-), 7.53 (d, J = 8.5 Hz, IH, aromatic), 7.89 (s, IH, 
aromatic), 7.91 (s, IH, aromatic), 8.12 (d of d, J = 2.2 Hz and 8.5 Hz, IH, aromatic), 8.4 (s, 
IH, aromatic). MS (FAB) m/z 507. AnaL (C, H, N) C23H24N4OSCI2 HCl. 



Eiample 37 

2-(3.4-Dichlorophenvi>-N-methvl-N-U±>-traps-2-(l-PvrrolidiPvh-7-pitro-l^J.4- 
tetrahvdronaphth-l-Yllacetamide U±)-9. ADL-01-0031-3) 

35 ADL-Ol -003 1-3 was prepared via the general DCC/pyr coupling procedure from (±)-2 
(1.8173 g, 6.600 mnwl), 3,4-dichlorophenylacetic acid (2.7066 g, 13.20 mmol), DCC (2.8057 
g, 13.60 mmol), and pyr (1.10 mL, 13.6 mmol). The product was purified by flash column 
eluting with CH2Cl2:2% NH3:1% MeOH before it was converted to the HCl salt with Et20- 
HCl and washed with hot MeOH to yield (±).9 HC1 (2.49 g, 76%): m.p. (HCl salt) 255-257 

40 X; 'H NMR (HCl salt, DMSO-d«) 61.8-2 (br s, 4H, -CH2CH2-), 2-4.2 (complex, IIH, 5 - 
CH2- and 1 -CH-), 2.83 (s, 3H, -NCH3), 6.1 (d, J = 9.8 Hz, IH, -CH-), 7.3-7.7 (complex, 5H, 
aromatic), 8.06 (d of d, J = 2.4 Hz and 8.6 Hz, IH, aromatic). MS (FAB) m/z 462. Anal. (C, 
H, N) C2jH2sN303Cl2 HCl. 
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Eiample 38 

2-f3.4-Dichtorophenvft-N-inethvl-N-If:i:Vtrans-2-a-pviTolidinvn-7-ainiDO-1.2J.4- 
tetrahvdronaphth-l-vllacetainide fW-lQ, ADL-Ol-0032-n 

5 

With stirring at 55 °C, Raney nickel (50% sluny in H2O) was added in small portions to a 
mixture of (±)-9 (2.10 g, 4.54 mmol) and hydrazine hydrate (4 mL) in EtOH (60 mL) until all 
hydrazine was decon^)osed in 30 min. The mixture was filtered through celite, and the Raney 
nickel was washed with hot MeOH (120 mL). The filtrate was evaporated and dried in vacuo 

10 before the residue was partitioned between sat'd NaHCOs and CH2CI2, which was dried 
(Na2S04), filtered through celite, and evaporated. The product was purified by gravity column 
eluting with CHClj:2% NH}:0.5% MeOH before it was converted to the HCl salt with Et20- 
HCl to yield (±)-10HCl (0.3 g, 14%, unoptimized): m.p. (HCl salt) >250 °C; 'H NMR (free 
base, CDCI3) 5 1.64 (br s, 4H, -CH2CH2-), 1.9-3.8 (complex, 1 IH, 5 -CHi- and I -CH-), 2.59 

1 5 (s, 3H, -NCHj), 5.8 (d, J =9.7 Hz, IH, -CH-), 6.29 (s, IH, aromatic), 6.43 (d, J = 8 Hz, IH, 
aromatic), 6.8 (d, J = 8 Hz, IH, aromatic), 7.17 (d, J = 8 Hz, IH, aromatic), 7.3 (m, 2H, 
aromatic). MS (FAB) m/z 432. Anal. (C, H, N) C23H27N3OCI2 2HC1. 



20 Eiample 39 

2-r4-Methvlsulfonvlphenvn-N-methvl-N-irA)-trans-2-fl-PYrrolidinvH-7-nitro-l^J.4- 
tetrahydroBaphth-l-vilacetamide ((±)-n. ADL-01-0034.7) 

ADL-01 -0034-7 was prepared via the general DCC/pyr coupling procedure from (±)-2 
25 (0.3414 g, 1.240 mmol), 4-roethylsulfonylphenylacetic acid (0.5309 g, 2.478 mmol), DCC 
(0.5288 g, 2.563 mmol), and pyr (0.21 mL, 2.55 mmol). After stirring at 25 "C overnight, 
more of 4-methylsulfonylphenylacetic acid (0.5307 g, 2.477 mmol), DCC (1.1356 g, 5.504 
mmol), and CH2CI2 (13 mL) were added, and the mixture was worked up according to the 
general procedure after another night of stirring. The product was purified by gravity column 
30 eluting with CHCIj:2% NH3: 1% MeOH before it was converted to the HCl salt with EI2O-HCI 
and washed with hot MeOH to yield (±)-ll HCl (0.4455 g, 76%): m.p. (HCl salt) 284-285 "C; 
'H NMR (HCl salt, DMS0-d6) 5 1 .96 (br s, 4H, -CH2CH2-), 2.1-4.3 (complex, 1 IH, 5 -CH2- 
and 1 -CH-), 2.88 (s, 3H, -NCH3), 3.24 (s, 3H, -SO2CH3), 6.13 (d, J = 10 Hz, IH, -CH-), 7.51 
(d, J =8.8 Hz, IH, aromatic), 7.68 (m, 3H, aromatic), 7.9 (d, J = 8.7 Hz, 2H, aromatic), 8.08 
35 (d of d, J = 2.6 Hz and 8.5 Hz, IH, aromatic). MS (FAB) m/z 472. Anal. (C, H, N) 
C24H29N3O5S HCl O.25CH2CI2. 



EMOiple 40 

40 2-r3.4-Dichlorophenvl>-N-methvl-N-n±l-trans-2-ll-PV iTolidipvll-7-IN.N-bi8-rt- 
butoxvcarbopvlmethvn-ammoM.23.4-tetrahvdr onaphth-l-vBacefamldea±V12. 

ADL-01-0037-0) 

With stirring in ice-HjO under N2, t-butyl bromoacetate (0.34 mL, 2.32 mmol) was added 
45 dtopwise to a mbcture of (±)-10 (0.4014 g, 0.928 mmol) and NEt(iPr)2 (0.8 1 mL, 4.64 mmol) 
in dry THF (1 0 mL). After 10 min, the mixture was stirred at 25 "C under N2 overnight before 
more t-butyl bromoacetate (0.30 mL) was added at 25 "C. After stirring overnight, more 
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NEt(iPr)2 (0.40 mL) and t-butyl bromoacetate (0.30 mL) were added, and after one more 
night of stirring, the mixture was partitioned between sat'd NaHCOj and CHjCb. The aqueous 
fiaction was extracted with more CH2CI2, and the combined orgamc fraction was dried 
(Na2S04), filtered through celite, and evaporated. The crude product was purified by gravity 
cohimn ehiting with CH2Cl2:2% NH3:1% MeOH before part of the fi«e base was converted to 
the HCl salt with 1 .0 M HCl in Et20 with stirring in ice-H20. The residue was sonicated in 
hexane to yield (±)-12 2HCl (0.1610 g, 25%, unoptimized): m.p. (HCl salt) 143 "C (dec); 'H 
NMR (free base, CDCI3) 6 1.39 (s, 9H, t-butyl), 1.43 (s, 9H, t-butyl), 1.65 (br s, 4H. - 
CH2CH2-), 1.9-4.1 (complex, 15H, 7 -CHj- and 1 -CH-), 2.58 (s, 3H, -NCHj), 5.8 (m, IH, - 
CH-), 6.2-7.4 (complex, 6H, aromatic). MS (FAB) 660. Anal. (C, H. N) 
C35H47N,05Cl2 2HCIO.5CH3CN. 



Eiample 41 

2-r3.4-Dichloronhenvn-N-methvl-N-n±l-t rans-2-ll-pviTolidinYn-7-|N.N-bM- 
reiirhoxvmethvnamini>l-03.4-tetrahvdronapht h-l-vnacetainide U±)-13, ADL-01-0044- 

A solution of (±)-12 (0.35 g, 0.5 ramol) in 1 :1 AcOH and 3 N HCl (8 mL) with some anisole 
(2 drops) was stirred at 25 °C overnight before cone. HCl (0.5 mL) was added, and the 
mixture was warmed to 40 "C for 1 h. Then some anisole (4 drops) was added, and the 
mixture was stined at 25 °C for 5 h before it was evaporated. The residue was sequentially 
evaporated from iPrOH and PhCHs before it was sonicated with Et20 to yield (±)-13 HCI 
(0.2360 g, 81%): m.p. (HCl salt) 160 "C (dec); 'H NMR (HCl salt, DMSO-d«) 8 1.93 (br s, 
25 4H. -CHjCHj-). 2.2-4.3 (complex, 15H, 7 -CH2- and 1 -CH-). 2.79 (s, 3H, -NCH3-), 5.93 (d, 
J = 10 7 Hz, IH, -CH-), 6.37 (s, IH, aromatic), 6.68 (d, J = 8.8 Hz, IH, aromatic), 7.00 (d, J 
= 8.1 Hz, IH, aromatic), 7.40 (d, J = 8.1 Hz, IH. aromatic), 7.63 (m. 2H. aromatic). MS 
(FAB) m/z 490 (M+I-CH2CO2H). Anal. (C, H, N) C27Hj,N305Cl2 IHCl. 



30 

Example 42 

l-fV-Dichlorophenvn.N-methvl-N -^I±l-tntns-2-ll-nvrrolidinvH-7-|N,N-bis- 
f«^thnTveiirfaonvlinethYlVaniii»o1-1.2»3 , 4-tetnihvdronaphth-l-vliacetamide((±)-14, 

ADL-01-00S2-9) 

With stirring in ice-HjO under N2, ethyl bromoacetate (0.47 mL, 4.21 mmol) was added 
dropwise to a mixture of (±)-lO (0.3640 g. 0.842 mmol) and NEt(iPr)2 (0 88 mL, 5.05 mmol 
in dry THF (6 mL). After 10 min, the mfacture was stirred at 25 "C under N2 overraght before it 
was partitioned between sat'd NaHCOj and CH2CI2. The aqueous fraction w^ extracted wrth 

40 more CH2CI2. and the combined organic fraction was dried (Na^SO*), ^ered throu^^^ 
and evaporated. The product was purified by gravity cohimn elutmg wrth CHjClj^ /o NH^l /o 
MeOH before it was converted to the HCl salt with 1.0 M HCl in EtzO and washed with Et20 
to^eld^H4HCl (0.27 g, 47o/o): m.p. (HCl sah) 128 "C (dec); 'H NMR (HCl salt, DMSO- 
d.) 8 1.2 (m, 6H. 2 -CH3), 1.9 (br s, 4H, .CH2CH2-), 2.2-4.4 (complex^ 19H, 9 -CHj- and ^ ; 

45 CH-), 2.78 (s, 3H, -NCH3). 5.9 (d, J = 10.3 Hz, IH. -CH-), 6.14 (s l^^^^^^'f^^-^^ ^ 
= 8 2 Hz. IH, aromatic), 6.91 (d, J = 8.3 Hz. IH, aromatic), 7.39 (d, J = 8.3 Hz, IH, 
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aromatic), 7.6 (m, 2H, aromatic). MS (FAB) m/z 605. Anal. (C, H N) 
C3,H39N305Cl2 1.25HC10.3CH,CN. 



5 EMmpIc 43 

2-(3,4-DichloroDhenvn-N-mcthvl-N-ff±)-trans-2-a-Dvrrolidinvl)-7-(N. 

diethvlphos Dhorainidato-ainino>-l^J.4-tetrahydronaphth-l-vllacetamidea±>-lS 

ADL-01-0053-7^ 

10 With stirring in ice-H20 under Nj, diethyl chlorophosphate (0.57 mL, 3.92 mmol) was added 
dropwise to a mixture of (±)-10 (0.3393 g, 0.785 mmol) and NEt(iPr)2 (0.82 mL, 4.71 mmol) 
in dry THF (6 mL). After 10 min, the mixture was stirred at 25 "*C under N2 overnight before 
the mixture was evaporated and dried in vacuo. The residue was partitioned between sat'd 
NaHCOs and CH2CI2. The aqueous fraction was extracted with more CH2CI2, and the 

15 combined organic ftaction was dried (Na2S04), filtered through celite, and evaporated. The 
product was purified by gravity column eluting with CH2Cb:2% NH3:1.5% MeOH before it 
was converted to the HCl salt with 1.0 M HCl in EtjO and sonicated in EtzO to yield (±)- 
15 HCl (0.4205 g, 89%): m.p. (HCl salt) 247-249 "C; 'H NMR (HCl salt, DMSO-d^) 6 1 2 (m, 
6H. 2 -CH3), 1.95 (br s, 4H, -CH2CH2-), 2.2-4.1 (complex, 15H, 7 -CH2- and 1 -CH-) 2 75 

20 (s, 3H, -NCHj), 5.98 (d. J = 10.3 Hz. IH, -CH-), 6.7 (s, IH, aromatic), 6.9 (m, IH, aronlatic), 
7.03 (d, J = 8.4 Hz, IH, aromatic), 7.3 (d of d, J = 2 Hz and 8.2 Hz, IH, aromatic), 7.6 (m, 
2H, aromatic), 7.92 (d, J = 9.7 Hz, -NHP). MS (FAB) m/z 568. Anal. (C, H. N) 
C27H36N3O4PCI2 HCl O.25H2O. 

25 

Example 44 

2-{3.4-Dichlorophenv»-N-methvl-N-(l±l-trans-2-ri«Pvrrolidinvll-7-tN-2. 
(diethvlphogDh orvnethvl-aminol-1.23.4-tctrahvdronaphth-l-vllacetamideff±>-16. 

ADL-01-0070-l^ 

30 

With stirring in ice-H20 under N2, diethyl 2-bromoethylphosphonate (0.8601 g, 3.52 mmol) 
was added to a mixture of (±)-10 (0.3042 g, 0.704 mmol) and NEt(iPr)2 (0.74 mL, 4.2 mmol) 
in dry THF (4 mL). After 10 min, the mixture was stirred at 25 °C under N2 for 2.5 days 
before more diethyl 2-bromoethylphosphonate (0.8546 g) and NEt(iPr)2 (0.74 mL, 4.2 mmol) 

35 were added. After stirring for 14 more days, the mixture was evaporated to dryness and dried 
in vacuo before the residue was partitioned between sat'd NaHCOs and CH2CI2. The aqueous 
fiBCtion was extracted with more CH2CI2, and the combined organic fraction was dried 
(Na2S04), fihered through celite, and evaporated. The product was purified by gravity column 
ehiting with CH2Cl2:2% NH3:1% MeOH and then by radial chromatography eluting with 

40 CH2Cl2:2% NH3. The product was converted to the HCl salt with 1.0 M HCl in Et20 and 
solidified by evaporation from CH2CI2 and sonication with Et20 to yield (±)-16 HCl (0.2466 g, 
52%): m.p. (HCl salt) 151 °C (dec); 'H NMR (HCl salt, DMSO-d«) 8 1.24 (t, J = 7 Hz, 6H, 2 - 
CH3), 1.93 (br s, 4H, -CH2CH2-), 2-4.3 (complex, 19H, 9 -CH2- and 1 -CH-), 2.8 (s, 3H, - 
NCH3), 5.96 (d, J = 10.2 Hz, IH, -CH-), 6.69 (br s, IH, aromatic), 6.87 (d, J = 7.5 Hz, IH, 

45 aromatic), 7. 1 1 (d, J = 8.1 Hz, IH, aromatic), 7.43 (d, J = 8.3 Hz, IH, aromatic), 7.64 (m, 2H, 
aromatic). MS (FAB) m/z 596. Anal. (C, H, N) C29H40N3O4PCI2 2HC1. 
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Eiample 45 

2-f3,4-Dichlorophenvn-N-^nethvl-N-lf±>-trans-2-ri-DviTolidinvn-6-methoiv-7-fN- 
benzvl-N-methvla miDOsulfoavl>-1.23.4-tetrahvdronaphtb-l-vllacetainide U±)-\9. ADL- 
5 01-0090-9>. 

ADL-01 -0090-9 was prepared via the general DCC/pyr coupling procedure from (±)-17 
(0.6213 g, 1.40 mmol), 3,4-dichlorophenylacetic acid (0.5764 g, 2.81 nrniol), DCC (0.5951 g, 
2.88 mmol), and pyr (0.23 mL, 2.88 mmol). The product was gravity column 

10 chromatographed ehiting with CHjCl2:2% NH3:1% MeOH and finther purified by radial 
chromatography eluting with CH2Cl2:2% NHj. The product was converted to the HCl salt 
with 1.0 M HCl in EtzO to yield (±)-19HCI (0.3 g, 32%): m.p. (HCl salt) 150 "C (dec); 'H 
NMR (HCl sah, DMSO-d«) 5 1.91 (br s. 4H, -CH2CH2-), 2.2 4.1 (complex, I IH, 5 -CHj- and 
1 -CH-), 2.55 (s, 3H, -NCH,), 2.77 (s, 3H, -NCH,), 3.88 (s, 3H, -OCH3), 4.2 (s, 2H. - 

15 CHzPh), 6.0 (d, J = 9.7 Hz, IH, -CH-), 7.10 (s, IH, aromatic), 7.2-7.4 (complex. 7H, 
aromatic), 7.55 (m, 2H, aromatic). MS (FAB) m/z 630. Anal. (C, H, N) 
C32H37NJO4CIJS HCl 0.5H:O. 

Example 46 

20 2-(3,4-Dichlorophcnvft-N-methvl-N-l(±)-trans-2-(l-pvrrolidinvn-7-fN-benzvl-N- 

methvlaminogulfonvl>-1.2J.4-tetrahvdronaphth-l-vllacetamide((^>-20. ADL-01-0099-0> 

ADL-01 -0099-0 was prepared via the general DCC/pyr coupling procedure from (±)-18 
(0.4530 g, 1.095 mmol), 3,4-dichlorophenyIacetic acid (0.4485 g, 2.19 mmol), DCC (0.4677 

25 g, 2.27 mmol), and pyr (0.18 mL, 2.26 mmol). The product was purified by flash column 
eluting with CH2Cl2:2% NH3 and then by radial chromatography eluting with CH2Cl2:2% NH3. 
The product was converted to the HCl salt with 1 .0 M HCl in Et20 and then washed with hot 
MeOH to yield (±)-20HCl (0.33 g, 47%): m.p. (HCl salt) 251-254 "C; 'H NMR (HCl salt, 
DMSO-dfi) 6 1.97 (br s, 4H, -CH2CH2-), 2.3-4.2 (complex, 13H, 6 -CHj- and 1 -CH-). 2.49 

30 (s, 3a -NCH3), 2.90 (s, 3H, -NCHj), 6.17 (d, J = 10.4 Hz, IH, -CH-), 7.2-7.8 (complex. 
1 IH, aromatic). MS (FAB) m/z 600. Anal. (C, H, N) C31H35N3SO3CI2 HCl. 



Example 47 

35 2-(2-Nitro-4.S-dichtorophenvn-N-methvl-N-t(d;Mrans-2-fl-pviTolidinvn-|pdan-l- 

vllacetamide ((±^-24. ADL-01-0104-8> 

ADL-01 -01 04-8 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(0.4265 g, 1.971 mmol), 2-nitro-4,5-dichlorophenyIacetic acid (0.9859 g, 3.943 mmol), DCC 

40 (0.8350 g, 4.047 mmol), and pyr (0.33 mL, 4.06 mmol). The crude product was purified by 
silica gel column eluting with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1 .0 
M HCl in Et20 and crystallized from MeOH to yield (±)-24 HCl (0.3630 g, 38%, first crop): 
m.p. (HCl salt) 284-287 "C; 'H NMR (HCl salt, DMSO-d«) 6 1.8-2.1 (br s, 4H, -CH2CH2-), 
2.84 (s, 3H, -NCH3), 3- 4.4 (complex, 9H, 4 -CH2- and 1 -CH-), 6.37 (d, J = 8 Hz, IH, -CH-), 

45 7.08 (br s, IH, aromatic), 7.3 (m, 3H, aromatic), 7.92 (s, IH, aromatic), 8.41 (s, IH, 
aromatic). MS (FAB) m/z 448. Anal. (C, H, N) C22H23N3O3CI2 HCl. 
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Example 48 

2-r2-Nitro-4-trinuoromethvlphenvn-N-methvl-N-ir±>-trans-2-(l-pviTolidinvl>-indan-l- 

vllacetamide U±)-26. ADL-01-0106-3^ 

ADL-01-0106-3 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(0.3229 g, 1.492 mmol), 2-nitro-4-trifluoromethylphenylacetic acid (0.5579 g, 2.24 mmol), 
DCC (0.5512 g, 2.67 mmol), and pyr (0.19 mL, 2.31 mmol). The crude product was gravity 
column chromatographed ehiting with CH2Cl2:2% NHj before it was converted to the HCl sah 
with 1.0 M HCl in Et20 and crystallized from MeOH-Et20 to yield (±)-26 HCl (0.3643 g, 
50%): ntp. (HCl salt) 249-250 "C; 'H NMR (HCl salt, DMSO-d«) 5 1.8-2.1 (br s, 4H - 
CH2CH2-), 2.89 (s, 3H, -NCH3), 3-4.6 (complex, 9H, 4 -CH2- and I -CH-), 6.40 (d, J = 8.1 
Hz, IH, -CH-), 7.1 (br s, IH, aromatic), 7.3 (m, 3H, aromatic), 7.83 (d, J = 8.1 Hz, IH, 
aromatic), 8.17 (d, J = 7.8 Hz, IH, aromatic), 8.41 (s, IH, aromatic). MS (FAB) m/z 448 
Anal. (C, H, N) C23H24N3O3F3 HCl. 

Emmple 49 

2.2-DiDh envl-N-iBethvl-N-ifdk>-tran8-2-n-pvrrolidinYl>-indaii-l-vnacetamide ((±)-2^. 

ADL-01-0108-9> 

ADL-01- 108-9 was prepared via the general DCC/pyr coi4)ling procedure from (±)-23 
(0.2615 g, 1.209 mmol), diphenylacetic acid (0.5123 g, 2.41 mmol). DCC (0.5138 g, 2.49 
mmol), and pyr (0.20 mL, 2.5 mmol). The crude product was purified by gravity column 
eluting with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1.0 M HCl in Et20 
and crystallized from MeOH to yield (±)-28HCl (0.3815 g, 71%): m.p. (HCl salt) >300 "C; 'H 
NMR (HCl sah, DMSO-db; the cis-trans rotamers are observed in about 3.6 to 1 ratio. Only 
peaks for the major rotamer are reported.) 51.88 (br s, 4H, -CH2CH2-), 2.75 (s, 3H, -NCH3), 
3-4.2 (complex, 7H, 3 -CH2- and 1 -CH-), 5.61 (s, IH. -CH-), 6.5 (d, J = 8 Hz, IH, -CH-), 
6.88 (d, J = 6.5 Hz, IH, aromatic), 7.1-7.4 (conqilex, 13 H, aromatic). MS (FAB) m/z 41 1. 
Anal. (C, H, N) CjgHjoNjO HCl 0.75 H2O. 



Example 50 

2-(4-Methvlsulfopvlphenvn-N-methvl-N-IW-trans-2-ri-Dvrrolidinvn-indan-l- 
vllacetamide ((i:>-29. ADL-01-0109-7) 

ADL-01 -01 09-7 was prepared via the general DCC/pyr coupling procedure from (±)-23 
(0.3271 g, 1.51 mmol), 4-methylsulfonylphei^lacetic acid (0.6464 g, 3.017 mmol), DCC 
(0.6438, 3.12 mmol), and pyr (0.25 mL, 3.1 mmol). The product was purified by gravity 
column eluting with CH2Cl2:2% NH3 before it was converted to the HCl salt with 1.0 M HCl 
m Et20 and crystallized fix)m MeOH-Et20 to yield (±)-29HCl (0.5295 g, 78%): m-p. (HCl 
salt) 246-248 »C; 'H NMR (HCl salt, DMSO-d«) 5 1.8-2 (br s. 4H, -CH2CI2-), 2.81 (s, 3H, - 
NCH3), 2.9-4.2 (complex, 9H, 4 -CH2- and 1 -CH-), 3.21 (s, 3H, -SO2CH3), 6.4 (d, J = 8.1 
Hz, IH, aromatic), 7 (m, IH, aromatic), 7.3 (m, 3H, aromatic), 7.58 (d, J = 8.1 Hz, 2H, 
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aromatic), 7.9 (d, J = 7.8 Hz, 2H, aromatic). MS (FAB) m/z 413. Anal. (C, H, N) 
CzjHzgNjSOs HCr0.25H2O. 

Compounds of formula III 



Compounds having the following structrues were prepared. 




1, ADL-01 -0007-3, A=-NI^ 

2, ADL-03-1066. A=(R)-NHC(0)CHCH2CH(NH2XC02H) 

3, ADL-01-0006-5, A=(S>NHC(0)CI|CH(NH2)(C02H) 

4, ADL-01 -0008-1, A=(R)-NHC(0)CH(NI|)(CH2C02H) 

5, ADL-01 -0009-9, A=(S)-NHC(0)CH(NfiKCH2C02H) 

6, ADL-01-0010-7, A=(S,S)-NHC(0)CH(CI|C02H)NHC(0)CH(CH2C02H)(NH2) 

7, ADL-01 -001 1-5, A=-N(SQMe)2 



Compounds 1-5 were prepared by the method described in Chang, A.-C.. Ph.D. Thesis, 
University of Minnesota-Twin Cities, 1995. 




8, X=-N02 



9, ADL-Ol-Ol 13-9, X=-NIi, Z=2-NH2 

10, ADL-Ol-Ol 15-4, X=-NQ, Z=2-N02 

11, ADL-01-0124-6, X=-NHPqEt2, Z=2-NHPqjEt2 

12, ADL-Ol-0126-l, X=-N(SQMe)2, Z=2-N(S02Me)2 

13, ADL.01.0128-7, X=-NQ, Z=2-Np2-4,5-Cl2 

14, ADL-01-0129-5, X=-NQ, Z=4-methylsulfonyl 

15, ADL-01-0132.9, X=-NQ, Z=4-NH2 

16, ADL-01-0133-7, X=-NQ, Z=4-N(SOjMe)2 

17, ADL-01-0136-0, X=-NIi, Z=4-N(Sp2Me)2 

18, ADL-01-0138-6 , X=-NQ, Z=4-NHBoc 

19, ADL-01.0139^ , X=-NHPQEt2, Z=4-N(SP2Me)2 



Compounds 9-19 were prepared from the appropriate aryiacetic acids via DCC/pyr coupling, 
followed by reduction, deprotection, and/or derivatizatfon via known chemistry. Intermediate 
8 was prepared via the method described in Chang, A.-C.. Ph.D. Thesis, University of 
Minnesota-Twin Cities, 1995. 
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21, ADL-01-0055-2, R,=.H, R2=2-nitrophenyl 

22, ADL-01 -0056-0, R,=-H, R2=2-N02-4,5-Cl2-phcnyI 

23, ADL-01 -0059-0 (EMD 60400), F^=.H, R2=2.NH2-phenyl 

24, ADL-0I^063-6 (EMD 61753), I^=R2=phenyl 

25, ADL-Ol -0064-4, R,=.H, R2=4.methylsulfonylphenyl 

26, ADL-01 -0067-7, R,=-H, R2=2-N02.4-CF3-phenyl 

27, ADL-01 ^076-8, R,=-H, R2=2-NH2-4-CF3-phcnyl 



Intermediate 20 was prepared via minor modifications of known methods/''* Compounds 23 
5 (EMD60400) and 24 (EMD61 753) are known conqx)unds that were synthesized in-house via 
minor modifications of reported methods.' Compoxinds 21, 22 and 25-27 were prepared by 
DCC coupling, foUowing by reduction where applicable. 

Ref. 

10 (7) Costello, G. F. et al. J. Med. Chem. 1991, 34, 18M89. 

(8) Naylor, A. ct al. J. Med. Chttn. 1994, 37, 2138-2144. 

(9) Gottschlich, R. et al. Bioorg. Med. Chem. Letters 1994, 4, 677-682. 



15 EMmplc 51 

2-(3>4-DichlorQDhe nvn-N-methvl-N-(flS1-l-rN>(S-aspartic acid-a-amide-S-aspartic acid- 
a-amidoV3-a minoDhenvn-2-ri-pvrrolidiovHethvUacetamide (6. ADL-01-0010-7^ 

With stirring in ice-H20 under Nj, 1,3-dicyclohexylcarbodiimide (DCC, 0.353 g, 1.71 1 mmol) 
20 and dry CH2CI2 (2 mL) were added to a mixture of 5-t-butyl ester (0.31 1 g, 0.538 mmol), N- 
Boc-L-aspartic acid-b-t-butyl ester (0.495 g, 1.711 mmol), and l-hydroxybenzotriazole 
(HOBT, 0.232 g, 1.717 mmol) in dry CH2CI2 (8 mL). After 5 min, the mixture was stirred at 
25 *C under N2 overnight before H2O (1 mL) was added, and the mixture was fihered through 
celite. The U3-dicyclohexyhirea (DCU) was washed with CH2CI2 (18 mL). The fihrate was 
25 partitioned between sat'd NaHCOj and CH2CI2, which was dried (Na2S04), filtered through 
celite, and evaporated. After flash column chromatography eluting with CH2Cl2:2% NHy.2% 
MeOH, the protected intermediate (0.41 1 g, 90%) was dissolved in 3N HCl (4 mL), AcOH (4 
mL) with anisole (2 drops), and stirred at 25 *C overnight. The mbcture was then evaporated 
to dryness, and evaporation from iPrOH then yielded ADL-01 -00 10-7: 'H NMR (HCl salt, 
30 DMSO-d*) 5 2.0 (br s, 4H, -CH2CH2-), 2.9 (s, 3H, -NCH3), 6.1 (br m, IH, -CH-). MS (FAB) 
m/z 636. Anal. (C, H, N) C29H35N5O7CI2 1.5 HCl0.25iPrOH. 
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Exampk 52 

2-(3,4-Pichlorophenvl)-N-methvl-N-([lSI-l-rN-fbis-methvbulfonainido)-3- 
aminoDhenvll-2-ll-pvrrolidmvilethvnacetaiiiide (1. ADL-Ol-OOll-S^ 

5 

With stirring at 25 "C, a solution of methanesulfonyl chloride (MsCl, 0.25 mL, 3.2 mmol) in 
diy CH2CI2 (0.75 mL) was added to a mixture of ADL-OI-0007-3 (0.225 g, 0.554 mmol) and 
EtjN (1 mL, 7 mmol) in dry CH2CI2 (4 mL), and the mixture was stirred at 25 °C fitted with a 
drying tube. After 5 h, more CH2Cb (6 mL), MsCl (0.5 mL), and EtjN (2 mL) were added, 

10 and the mixture was stirred at 25 °C overnight before it was partitioned between CH2CI2 (50 
mL) and sat'd NaHCOj. The aqueous fiaction was extracted with more CH2CI2 (25 mL), and 
the combined organic fiaction was dried (Na2S04), filtered through celite, and evirated. 
Acetonitrile was used to azeotrope off EtsN before the product was gravity column 
chromatographed twice eluting with CH2Cl2:2% NH3:2% MeOH. The pure product was then 

15 treated vrfth 1.0 M HCl in Et20 to yield 7HC1 (0.131 g, 39%, unoptimized): m.p. (HCl salt) 
145 "C (dec); 'H NMR (free base, CDCI3) 6 1.7 (br s, 4H, -CH2CH2-), 2.4-3.8 (complex, 8H, 
4 -CH2-), 2.7 (s, 3H, -NCHj), 3.37 (s, 6H, 2 -SO2CH3), 6.1 (m, IH, -CH-), 7.1-7.4 (complex, 
7H, aromatic). MS (FAB) m/z 562. Anal. (C, H, N) C2JH29N3OSS2CI2 HCIO.75H2O. 



20 Example 53 

2-(2-Nitrophcnvn-N-methvl-N-lflSVl-r3-nitrophenvn-2-fl-pvrrolidlnvhethvllacetamide 

(lO.APL-Ol-OllS-4) 

ADL-0 1-01 15-4 was prepared via the general DCC/pyr coupling procedure from 8 (1 .4886 g, 
5.97 mmol), 2-nitrophenylacetic acid (2.1619 g, 11.93 mmol), DCC (2.5402 g, 12.31 mmol), 

25 and pyridine (1.00 mL, 12.36 mmol). The crude product was converted to the HCl sah with 
Et20-HCl without chromatogr^hy and crystallized from MeOH-Et20. The first crop was 
recrystallized again from MeOH-EtjO to yield 10 HCl (1.3663 g, 51%): m.p. (HCl salt) 258- 
259 °C; 'H NMR (HCl salt, DMSO-d*) 5 1.97 (br s, 4H, -CH2CH2-), 2.91 (s, 3H, -NCH3), 
3.11-4.45 (complex, 8H, 4 -CH2-), 6.17 (m, IH, -CH-), 7.51-8.25 (complex, 8H, aromatic). 

30 MS (FAB) m/z 41 3. Anal. (C, H, N) C21H24N4O5 HCl O.25H2O. 



Example 54 

2-f2-Aminophenvn-N-methvl-N-[riS)-l-f3-amipophenvl>-2-ri- 
pvrrolidiBvnethvIlacetamide (9. APL-01-0113-9) 

35 

^th stirring at 55 °C, Raney nickel was added in small quantities to a mixture of 10 (0.9857 g, 
2.3899 mmol) and hydrazne hydrate (55%, 2 mL) in EtOH (30 mL) -until gas evohition 
stopped in about 10 mia The nuxture was then fihered through celite, and the Raney nickel 
was washed with hot MeOH (100 mL). The filtrate was evaporated and dried in vacuo before 
40 the residue was partitioned between sat'd NaHC03 and CH2CI2, which was dried (Na2S04), 
filtered through celite, and evaporated. The product was gravity column chromatographed 
eluting with CHCl3:2% NH3:2% MeOH before it was converted to the HCl salt with Et20-HCl 
to yield 93HC1 (0.3159 g, 29%, unoptimized): m.p. (HCl salt) 219-222 °C; 'H NMR (HCl 
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salt, DMS0-d6) 51.98 (br s, 4H, .CH2CH2-), 2.87 (s, 3H, -NCH3), 3.2-4.3 (complex, 8H, 4 . 
CH2-), 6.1 (m, IH, -CH-), 7.1 1-7.45 (con^lex, 8H, aromatic). MS (FAB) m/z 353. Anal. (C, 
H, N) C2iH28N4O3HCr0.25H2O. 

5 

Example 55 

2-(N-Diethyl phosphoramidate-Z-aPiinophenvn-N-methyl-N-lflSVl-fN-diethvl 
phosphoramidate-3-aminophenvl>>2-fl-pvrroIidinvnethvllacetamideaL ADL-01-0124> 

61 

10 

With stirring in ice-H20 under N2, diethyl chlorophosphate (0.53 mL, 3.67 mmol) was added 
to a mixture of 9 (0.2394 g, 0.6792 mmol) and NEt(iPr)2 (0.77 mL, 4,40 mmol) in dry THF (5 
mL). After 1 0 min, the mixture was stirred at 25 under N2 for 3.5 days before it was diluted 
with CH2CI2, evaporated, and dried in vacuo. The residue was partitioned between sat'd 

15 NaHC03 and CH2CI2. The aqueous fraction was extracted with more CH2CI2, and the 
combined organic fraction was dried (Na2S04), filtered through celite, and evaporated. The 
product was chromatogr£?)hed eluting with CH2CI2: 2% NH3: 2% MeOH before it was 
converted to the HCl salt with 1.0 M HCl in Et20 and crystallized from iPrOH-Et:© to yield 
ll HCl (0.2364 g, 53%): m.p, (HCl salt) 184-186 °C; *H NMR (HCl salt, DMSO.d6) 5 1.2 (m, 

20 12H, 4 -CH3), 1.96 (br s, 4H, -CH2CH2-), 2.81 (s, 3H, -NCH3), 3-4 (complex, 16H, 8 -CHj-), 
6.05 (m, IH, -CH-), 6.7-7.3 (complex, 9H, aromatic and 1 NH), 8.08 (d, J = 9.4 Hz, IH, 
NHP), MS (FAB) m/z 625. Anal. (C, H, N) C29H46N4O7P2 HCl. 



25 Example 56 

2-(N-Bis-aulfonamido-2-aminophenvl)"N-methvl-N-lflS)-l-fN-biS"Sulfonamido-3- 
aminophenvl>>2-n>pvrrolidinvl>ethvHacetamide (12. ADL-01>0126-11 

With stirring at 0 ""C under N2, MsCl (0.61 mL, 7.87 mmol) was added to a mixture of 9 
30 (0.2774 g, 0.787 mmol) and Et3N (2.2 mL, 15.7 mmol) in CH2CI2 (8 mL). After 10-15 min, 
the mixture was stirred at 25 ''C under N2 overnight beft)re the mixture was partitioned 
between sat'd NaHCOs and CH2CI2. The aqueous fiction was extracted with more CH2CI2, 
and the combined organic fraction was dried (Na2S04), filtered through celite, and evaporated. 
Acetonitrile was added to azeotrope off EtsN. The product was flash-column 
35 chromatographed eluting with CH2CI2: 2% NH3 before it was converted to the HCl sah with 

1.0 M HCl in Et20 to yield 12 HCl (0.3564 g, 65%): m.p. (HCl salt) 180 °C; *H NMR (HCl 
sah, DMSO-d6) 5 2.0 (br s, 4H, -CH2(3l2-), 2.76 (s, 3H, -NCHj), 3-4.3 (complex, 8H, 4 - 
CH2-), 3.53 (s, 12 H, 4 -SO2CH3), 6.25 (m, IH, -CH-), 7,3-7.6 (complex, 8H, aromatic). MS 
(FAB) m/z 665. Anal. (C, H, N) C25H36N4O9S4 HCl MeOH. 

40 

Example 57 

2-(2-NitnH4.5-dichlorophenvlVN-mcthvl-N-iriS)-l-f3-nitrophenvn-2-ri- 
pvrrolidinvnethvllacetamide f 13, APL-01 -0128-7) 

45 ADL-01-0128-7 was prepared via the general DCC/pyr coupling procedure from 8 (0.3690 g, 
1.4801 mmol), 2-nitro-4,5-dichlorophenylacetic acid (0.7301 g, 2.920 nunol), DCC (0.6213 g, 

3.01 mmol), and pyridine (0.24 mL, 3.01 mnx)!). The crude product was converted to the HCl 
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salt with EtzO-HCl without chroroatogr^hy and ciystallized from MeOH to yield 13 HC1 
(0.3232 g, 42%): ntp. (HCl salt) 165 "C (dec); 'H NMR (HCl sah, DMSO-d*) 5 2.0 (br s, 4H, 
-CH2CH2-), 2.93 (s, 3H, -NCH,), 3.1-4.3 (complex, 6H, 3 -Olj-), 4.4 (s, 2H, benzylic 
methylene), 6.2 (m, IH, -CH-), 7.7-7.8 (m, 2H, aromatic), 7.9 (s, IH, aromatic), 8.14 (s, IH, 
5 aromatic), 8.27 (d, J = 7.7 Hz, IH, aromatic), 8.43 (s, IH, aromatic). MS (FAB) m/z 481. 
Anal. (C, H, N) C21H22N4OJCI2 HClO.SMeOH. 

Example 58 

2-f4-Methvlsulfonvlphenvn-N-metlivl-N-lflSWl-f3-pitropheBvn-2-fl- 
10 pvrrolidinvnethvllacetamide (14. ADL-01-0129-S) 

ADL-01-0129-5 was prepared via the general DCC/pyr coupling procedure from 8 (0.5138 g, 
2.061 mmol), 4-methylsulfonylphenylacetic acid (0.8825 g, 4.119 mmol), DCC (0.8771 g, 
4.251 mmol), and pyridine (0.34 mL, 4.245 mmol). The crude product was gravity column 

1 5 chromatographed eluting with CHCl3:2% NH3 before it was converted to the HCl salt with 1 .0 
M HCl in Et20 and crystallized from MeOH to yield 14 HC1 (0.4695 g, 47%): m.p. (HCl sah) 
276-277 »C; 'H NMR (HCl salt, DMSO-d«) 5 2.0 (br s, 4H, -CH2CH2-), 2.92 (s, 3H, -NCHj), 
3.2 (s, 3H, -SO2CH3), 3.2-4.3 (complex, 8H, 4 -CH2-), 6.25 (m, lU, -CH-), 7.61 (d, J = 7.2 
Hz, 2H, aromatic), 7.75 (m, 2H, aromatic), 7.89 (d, J = 7 Hz, 2H, aromatic), 8.12 (s, IH, 

20 aromatk), 8.25 (m, IH, aromatic). MS (FAB) m/z 446. Anal. (C, H, N) CizHitNjOsS HCl. 

Eiampie 59 

2-(N-Butvloxvcarbonvl-4-amiBOpheiivi)-N-methyl-N-lflS>-l-(3-nitrophenvn-2-n- 
pvrrolidiBvnethvHacctamide (18. ADL-01-0138-6> 

25 

ADL-01-0138-6 was prepared via the general DCC/pyr coupling method from 8 (1.9948 g, 
8.001 mmol), N-Boc-4-aminopheitylacetic acid (3.0589 g, 12.173 nmwl), DCC (2.6602 g, 
12.89 mmol), and pyridine (1.04 mL, 12.9 mmol). The crude product was gravity cohimn 
chromatographed ehiting with CH2CI2: 2% NH3: 1% MeOH before it was converted to the 

30 HCl sah with 1 .0 M HCl in EtjO and crystallized from MeOH to yield 18 HCl (0.4891 g, 12%, 
first crop): m.p. (HCl salt) 170 °C (dec); "H NMR (HCl salt, DMSO-d*) 5 1.49 (s, 9H, t- 
butyl), 2.01 (br s, 4H, -CH2CH2-), 2.83 (s, 3H, -NCH3), 3.1-4.15 (complex, 8H, 4 -CH2-), 
6.27 (m, IH, -CH-), 7.17 (d, J = 8 Hz, 2H, aromatic). 7.39 (d, J = 8 Hz, 2H, aromatic), 7.7 
(m, 2H, aromatic), 8.09 (s, IH, aromatic), 8.23 (d, J = 6 Hz, IH, aromatic), 9.3 (s, IH, - 

35 NHBoc). MS (FAB) 483. Anal. (C, H, N) C26H34N4O5 HCl 0.25 H2O. 

Example 60 

2-r4-Aminophenvn-N-methvl-N-t(lS>-l-(3-pitrophenvl>-2-(l- 
pvrrolidinvnetlivllacetamide (15. ADL-01-0132-9^ 

40 

ADL-01-0138-6 (2.921 1 g, 6.053 mmol) and anisole (2 drops) were mixed in AcOH (10 mL) 
and 4N HCl (10 mL) and stirred at 25 "C overnight, fitted with a drying tube. The mixture was 
adjusted to pH 13 vnth IN NaOH with stirring in ice-H20 and then extracted with CH2C12 (2 
X 70 mL). The combined organic fraction was dried (Na2S04), filtered through celite. and 
45 evaporated. The product was gravity cohmin chromatographed ehiting with CHCl3:2% NH3 
before it was converted to the HCl salt with Et20-HCl to yield 15 HCl (0.5531 g, 22%, 
unoptimized): m.p. (HCl sah) 200 "C (dec); 'H NMR (HCl salt, DMSO-d«) 5 1.98 (br s, 4H, - 
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filtered through celite, and evaporated. The crude product was flash column chromaiographed 
eluting with CH2Cl2:2% NHj:l .5% MeOH before it was converted to the HCl sah with 1 .0 M 
HCI in EtjO and crystallized from MeOH to yield 19HC1 (0.3274 g, 33%): ntp. (HCl salt) 
245-247 *C; 'H NMR (HCl sail, DMSO-d*) 5 1.193 (t, J = 7 Hz, 6H, 2 -CHj), 1 .95 (br s, 4H, 
5 -CHjCHr), 2.81 (s, 3H, -NCH3), 3.M.1 (complex, 12H. 6 -CHj-), 3.52 (s, 6H, 2 -SO2CH3), 
6.1 (m, IH, -CH-), 6.79 (d, J = 7.3 Hz, IH, aromatic), 6.91 (s, IH, aromatic), 6.99 (d. J = 7.7 
Hz, IH, aromatic), 7.23 (t, J = 7.8 Hz, IH, aromatic), 7.36 (d, J = 8.3 Hz, 2H, aromatic), 7.44 
(d, J = 8.6 Hz, 2H, aromatic), 8.09 (d, J = 9.4 Hz, IH, -NHP). MS (FAB) m/z 645. Anal. (C 

H, N)C27H4|N408S2PHC1. 

10 

Example 64 

2-(2-Nitrophenvn-N-methvl-N-(llS]-l-phenvl-2-ll-GSV-f3- 
hvdroiypYrrolidinvDlethvUacetamide (21. ADL-01-005S-2>. 

With stirring at 25 "C under N2, DCC (0.160 g, 0,79 mmol) was added to a mixture of 2- 
15 nitrophenylacetic acid (0.140 g, 0.79 mmol) and pyridine (0.064 mL, 0.79 mmol) in CH2CI2 
(1.5 mL). After 3 min, a solution of 20 (0.160 g, 0.72 mmol) in CH2CI2 (1.5 mL) was added, 
followed by NEt(iPr)2 (0.375 mL, 2.15 mmol). The mixture was stirred at 25 "C under N2 
overnight before sat'd NaHCOs was added, and the mixture was filtered through celite. The 
DCU was washed with a little CH2CI2, and the filtrate was partitioned between sat'd NaHCOs 
20 and CH2CI2, which was dried (MgS04), filtered through celite, and evaporated. Toluene was 
added to azeotrope off pyridine. The product was flash column chromatogr^hed eluting with 
CHClj:2% NHj:2% MeOH before it was converted to the HCl salt with 1.0 M HCl in Et20 
and crystallized from MeOH to yield 21 HCl (0.14 g, 47%): m.p. (HCl salt) 226-227 °C; 'H 
NMR (HCl salt, DMSO-d«) 6 1.8-2.4 (m, 2H,.CH2), 2.86 (s, 3H, -NCH3), 3-4.5 (complex, 
25 8H, 4 -CH2-), 5.5 (m, IH, -CHOH), 6.1 (m, IH, -CH-), 73-7.8 (complex, 8H, aromatic), 8.1 1 
(d, J = 8 Hz, IH, aromatic). MS (FAB) m/z 384. Anal. (C, H, N) C21H25N3O4HCIO.5H2O. 



Eiampie 65 

2-(2-Nitn>-4.S-dichlorophcnvn-N-methvl-N-(ilSI-l-phenvl-2-ll-f3SW3- 
30 hvdroivpvrrolidinyniethvnacetamide (22. ADL-01-0056-0) 

ADL-01-0056-0 was prepared from 20 (0.2 g, 0.91 mmol), 2-nitro-4,5-dichlorophenylacetic 
acid (0.45 g, 1.8 mmol), DCC (0.37 g, 1.8 mmol), NEt(iPr)2 (0.48 mL, 2.7 mmol), and 
pyridine (0.15 mL, 1.8 mmol). The conditions are similar to those for tte preparation of 21. 
The product was cohunn chromatographed eluting with CH2Cl2:2% NH3:1% MeOH before it 
35 was converted to the HCl salt with 1.0 M HCl in Et20 and ctystallizied from iPrOH to yield 
22 HC1 (0.060 g, 14%): m.p. (HCl salt) 231-233 "C (dec); 'H NMR (HCl salt, DMSO-d*) 6 
1.8-2.4 (m, 2H, -CH2-), 2.85 (s, 3H, -NCHj), 3.1-4.5 (complex, 8H, 4 -CH2-), 5.5 (m, IH, - 
CHOH), 6.1 (m, IH, -CH-), 7.2-7.5 (m, 5H, aromatic), 7.88 (s, IH, aromatic), 8.42 (s, IH. 
aromatic). MS (FAB) m/z 452. Anal. (C, H. N) C21H23N3O4CI2 HCl. 

40 
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Eiample 66 

2-(4-Methvlsulfonvlp henvn-N-methvi-N-([lS]-l-Dhenvl-2-[l-/.lS)-(l. 
hvdroiVDvrrolidinvntethvnacetaniide (25. ADL-Ol-OOM^} 

ADL-0 1-0064-4 was prepared from 20 (0.2 g, 0.91 mmol), 4.methylsulfonylphenylacetic acid 
5 (0.41 g, 1.8 mmol), DCC (0.37 g, 1.8 mmol), pyridine (0.15 mL, 1.8 mmol), and NEt(iPr)2 
(0.48 mL, 2.7 mmol). The conditions are similar to those for the preparation of 21. After 
stirring at 25 "C overnight, more pyridine (0.075 mL, 0.9 mmol) and DCC (0.18 g, 0.9 mmol) 
were added, and the reaction was worked up the next day. The product was purified by radial 
chromatography eluting with CH2Cl2:2% NH3:1% MeOH before h was converted to the HCl 
1 0 sah with 1 .0 M HCl in Et20 and washed with hot iPrOH to yield 25 HCl (0. 1 5 g 36%)- m.p 
(HCl salt) 240-241 °C; 'HNMR (HCl sak, DMSO-de) 8 1.8-2.4 (m, 2H„-CH2-), 2.8 (d, 3H - 
NCHj of cis and trans amide rotamers), 3.23 (s, 3H, -SOjCHj), 3.1-4.5 (m, 8H, 4 -CHj-) 5 5 
(m, IH, -CHOH), 6.15 (m, IH. -CH-), 7.2-7.5 (m, 5H, aromatic), 7.55 (m, 2H, aromatic) 
7.85 (m, 2H, aromatic). MS (FAB) m/z 41 7. Anal. (C, H. N) C22H28N2O4S HCl. 

15 Example 67 

2-(2-Nitro-4- trifloorometlivlphenvl)-N-methvl-N-»lSl-l-Dhenvl-2-!l-(3S>-f3- 
hvdroxvpvrrolidinvniethvi^acetamide (26, ADL-01-0067-7^ 

With stirring at 25 X under Nj, DCC (0.39 g, 1.9 mmol) was added to a mixture of 2-nitro-4- 
trifluoromethylphenylacetic acid (0.47 g, 1.9 mmol) and pyridine (0.15 mL, 1.9 mmol) in 

20 CH2CI2 (10 mL). After 5 min, a solution of 20 (0.4 g, 1 .8 mmol) m CH2CI2 (5 mL) was added. 
After 2 h, more DCC (0.1 g, 0.5 mmol) was added, and the mixture was stirred at 25 "C 
overnight before more 2-nitro-4-trifluoromethylphenylacetic acid (0.045 g, 0.18 mmol) and 
DCC (0.1 g, 0.5 mmol) were added. After 2 h, the reaction was worked up as in the 
preparation of 21. The product was purified by radial chromatography eluting with CH2Cl2:2% 

25 NH3 before it was converted to the HCl salt with 1.0 M HCl in EtjO and precipitated from 
CH2CI2 to yield 26 HCl (0.050 g, 5.4%): 'H NMR (HCl salt, DMSO-d*) 5 1.8-2.4 (m, 2H - 
CH2-), 2.87 (s, 3H, -NCH3), 3.1-4.5 (complex, 8H, 4 -CH2-), 5.5 (m, IH, -CHOH), 6.1 (m, 
IH, -CH-), 7.2-7.5 (m, 5H, aromatic), 7.82 (d, J = 7.7 Hz, IH, aromatic), 8.16 (d, J = 8 Hz, 
IH, aromatic), 8.42 (s, IH, aromatic). MS (FAB) m/z 452. Anal. (C, H, N) 

30 C22H24F3N3O4HCIO.5H2O. 

Example 68 

2-(2-Amino- 4-triflnoromethvlpheBvn-N-methvl-N-fllSI-l-phenvl-2-ri-f3S>-f3- 
hYdroxvpvrrolidinvmethvHacetamide (21. ADL-01-0076-8^ 

ADL-01-0076-8 was prepared from 26 (0.14 g, 0.31 mmol), Raney nickel, and hydrazine 
35 hydrate (0.2 mL) in EtOH (14 mL). The conditions were similar to those used for the 
preparation of 9. The product was purified by radial chromatography eluting with CHCl3:2% 
NH3:2% MeOH before it was converted to the HCl sah with Et20-HCl to yield 27 HCl (0 1 1 
g, 77%): 'H NMR (DMSO-d*) 8 1.8-2.2 (m, 2H, .CH2-), 2.88 (s, 3H, -NCH3), 3.1-4.5 
(complex, 9H, 4 -CHj- and 1 -CHOH), 6.2 (m, IH, -CH-), 6.8-7.5 (complex, 8 H, aromatic). 
40 MS (FAB) m/z 423. Anal. (C, H, N) C22H26N3O2F3 HCl^.SHzO. 
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Compounds of Examples 69-91 were pFepared from the appropriate aiylacetic acids/acid 
chlorides via EDCI/DIPEA or DCC/pyridine couplings, followed by reduction, deprotection, 
and/or derivatization via known chemistry. Intermediate A was prepared via the method 
5 reported in J. Med. Chem., 34, 1991 pp. 181-189, Costello, G.F. et al. 




A Compounds of Examples 69-9 1 



General procedure for EDCI/DIPEA coupling. 



10 To a solution of acid(l.leq.)and l-Hydroxybenzotriazole hydrate(HOBT;l.leq.) in an ice-bath 
under Na was added l-(3-DimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride 
(EDCI;l.leq.). The mixture was stirred for 30 minutes. A solution of the amine(1.0 eq.) in 
dry methlylene chloride was added drop-wise followed by N,N-Diisopropylethyamme 
(DIPEA;1.5eq.). The solution was aUowed to stir at room tenq)erature overnight. The 

IS reaction was quenched with sat. sodium bicarbonate and separated from methylene chloride. 
The organic layer was dried (Na2S04), filtered through Celite, and evaporated. The crude 
product was chromatographed and converted to the HCl salt. 



Example 69 

20 2^-Diphenvl-N-methvl-N-rflSVl-phenvl'2-(l-Dvrrolidinvl)ethvllacetamide; 

ADL-01-0023-0 



To a solution of Diphenylacetic acid(1.5g;7,3mnK)l)and pyridine(1.0mL;12.2mmol) in 20mL of 
dry methylene chloride at 25 degrees under N2 was added 1,3 dicyclohexylcarbodiimide 

25 ,DCC(2.0g;9.8mmol). After 5 minutes, 28(1.0g;4.9mmol)in 20mL of dry methlylene chloride 
was added and the nuxture was stirred overnight. TLC(95:5 methylene chloride :methanol 
with 2% annnonia) indicated all of the starting material was consimied. The reaction was 
quenched with sat. sodium bicarbonate and filtered through a Celite plug. The plug was rinsed 
with methylcK chloride and the aqueous layer was extracted with methylene chloride. The 

30 combined organic layers were dried (Na2S04), filtered and concentrated in vacuo to give 2.2g 
of a light brown solid. The crude product was purified by flash chromatography using a 
stepwise gradient of 2% to 8% MeOH: methylene chloride with 2% ammonia to afiford 
1 .7g(88%) of pure product which was treated with 1 .OM HCl in diethyl ether to give 29 as the 
HCl salt. *H NMR (HCl salt, DMSO-de ) 6 2.0(br s, 4H, -CH2CH2-), 2.7(s,3H, -NCH3), 

35 6,2(br m,lH, -CH-), 7.1.7.5(complex, 15H, aromatic). MS (FAB) m/z 398. Anal.(C,H,N) 
C27H3oN20.HC1.0,75H20. 
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Example 70 

N\N'-Diphenvl-N-methvl-N-friS)-l-phcnvl-2-fl-pvrrolidinvnethvllurea: 

ADL-01-0027-1 

To a 0 degree solution of 28(500mg;2.4inmol) and triethylamine(731mL;5.2nimol) in lOmL of 
diy methylene chloride under Nj was added a sohjtion of Diphenylcarbantyl 
chloride(629mg;2.7niinoI) in SmL of dry methylene chloride. The solution was wanned to 
room temperature and stirred overnight. TLC(95:5 metltylene chloride: methanol with 2% 
ammonia) indicated the starting material was consumed. The reaction solution was 
concentrated to a residue, which was pre-adsorbed onto silica and purified using a stepwise 
gradient of 2% to7% MeOH: methylene chloride with 2% ammonia to afford 350mg(36%) of 
pure product which was treated with 1 .OM HCl in diethyl ether to give 30 as the HCl salt 'H 
NMR (HCl salt, DMSO-d«) 5 2.0 (br s. 4H, -CH2CH2-), 2.5(s. 3H,-NCH3), 5.8(br,m,lH,-CH- 
), 7.1-7.5(complex,l5H, aromatic). MS(FAB) ra/z 399. Anal(CHN) 

C26H29N3O.HCI.O.5H2O. ' . ^ 



Example 71 

2-f2-Nitrophenvft-N-methvl-N-iriS Vl-phenvl-2.a-pyrrolidinvnethvllacetamide: 

ADL-01-0030-S 

ADL-01-0030-5 was prepared via the procedure described in the preparation of 29 torn 
28(0.6g;2.9mmol), 2-nitrophenylacetic acid (0.8g;4.4mmol), DCC(1.2g;5.8mmol), and 
pyridine(0.1niL;1.4mmol). The crude jwoduct was purified by flash chromatography using a 
stepwise gradient of 2% to 7% MeOH: methylene chloride with 2% ammonia to afford 
0.2g(20%) of pure product which was treated with l.OM HCl in diethyl ether to give 31 as the 
HCl salt. 'H NMR(HC1 salt, DMSO-d« ) 8 2.0(br s. 4H, -CH2CH2-), 2.9(s, 3H,-NCH,), 
6.1(br,m, IH, -CH-)7.3-8.1 (complex, 9H, aromatic). MS(FAB) m/z 367. Anal. (C,HN) 

C2,H25N303.HCI. 

Example 72 

2-(2-Nitro- 43-dichlorophenvlV-N-mcthvl-N-lf lS>-l-phenvl-2-ri - 
pvrrolidinvDethvUacetamide; ADL-01 -0033-9 

ADL-01-0033-9 was prq)ared via the general EEJCI/DIPEA coupling procedure from 
28(1.4g;6.9mmol), 2-nitro 4,5-dichlorophenylacetic acid(1.9g;7.6nimol), 
HOBT(1.0g;7.6mniol), EDCI(1.4g;7.6mmol), and pyridine(0.8mL;10.3mmol). The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH: 
methylene chloride with 2% ammonia to afford 2.0g(60%) of pure product which was treated 
with l.OM HCl in diethyl ether to give 32 as the HCl salt. 'H NMR(HC1 salt, DMSO-d*) 5 
2.0(br, s, 4H, -CH2CH2-), 2.9(s, 3H, -NCHj), 6.1(br, m, IH, -CH-), 7.2-7.6(complex, 5H, 
aromatic), 7.9(s, IH, aromatic), 8.4(s, IH, aromatic). MS(FAB) m/z 436. Anal. (C,H,N) 
C2,H23N3O3Cl2.HC1.0.25 H2O. 
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Example 73 

2-f4-McthvlsulfonvlpheDV»-N>methyl-N-[riS>-l-phenvl-2-ri- 
pviTolidinvftcthvllacetamide; ADLrOl-0036-2 

5 

ADL-01 -0036-2 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(432mg;2.mmol), 4-Methylsulfonylphenylacetic acid(500mg;2.3mmol), HOBT 
(341mg;2.5nunol), EDCI(483mga.5nmK)l),and DIPEA(550mL;3.1mnrK)l), The crude product 
was purified by flash chromatography using a stepwise gradient of 2% to4%MeOH: 
10 methylene chloride with 2% ammonia to afford 160ing(19%) of pure product which was 
treated with 1 .DM HCl in diethyl ether to give 33 as the HCl salt. *H NMR(HCI sah, DMSO- 
d^) 6 2.0(br, s, 4H, -CH: CH2-), 2.9(s, 3H, -NCH3), 3.2(s, -SO2CH3), 6.1(br, m, IH, -CH-), 
7.3-7.5(con:q)lex, 5H, aromatic), 7.6(br, d, 2H, aromatic), 7.9(br, d, 2H, aromatic). MS(FAB) 
m/z 400. Anal. (C,H,N) C22H28N2O3S.HCI.O.5 H2O. 

15 



Example 74 

2-(2>McthoxvphePvn-N-methvl-N-l(lS>-l-phenvl-2-(l-pvrrolidipvftethvl]acetamide; 
20 ADL-01-0049-S 

ADL-01-0049-5 was prepared via the general EDCI/DIPEA coupling procedure from 
28(500mg;2.4mmol), 2-Methoxyphenylacetic acid(610mg;3.6mmol),HOBT(495mg;3.6mmol), 
EDCI(700mg3-6mmol),and DIPEA(850mL;4.8nimol).The crude product was purified by 
25 flash chromatography using a stepwise gradient of 1% to7% MeOH: methylene chloride with 
2% ammonia to afford 822mg(96%) of pure product which was treated with 1 .OM HCl in 
diethyl ether to give 34 as the HCl salt. *H NMR (fi^ base, CDCI3) 51.8(br, s, 4H, -CH2CH2- 
), 2.8(s, 3H, -NCH3), 3.8(s, 3H, OCH3), 6.1(br, m, IH, -CH-), 6.8-7.4(coraplex, 9H, 
aromatic). MS(FAB) m/z 352. Anal. (C,H,N) C22H28N202,HC1. 

30 



Example 75 

2-(3-lndolvl>-N-methvl-N>[(lSVl-phepyl-2-(l-pvrrolidinvnethvllacetamide; 
35 ADL-01-00S4>5 

ADL-01-0054-5 was prepared via the general EDCI/DIPEA coupling procedure from 
28(500mg;2.4mmol), Indole-3-acetic acid(641mg;3.6mmol), HOBT(494mg;3.6mmol), 
EDCI(700n«;3.6mmol),and DIPEA(637mL3.6mmol).The crude product was purified by 
40 flash chromatography using a stepwise gradient of 1% to 7% MeOH: methylene chloride to 
afford 76lmg(88%) of pure product which was treated with l.OM HCl in diethyl ether to give 
35 as the HCl salt. 'H NMR(HC1 salt, CD3OD) 5 2.1(br, s, 4H, -CH2CH2-), 2.8(s, 3H, - 
NCH3), 6.3(br, m, IH, -CH-). 7.1-7,7(complex, 9H, aromatic). MS(FAB) m/z 361. Anal. 
(C,H,N) C23H27N3O.HCI.I.O H2O. 

45 
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E»ample 76 

2-(cucua-Trifluoro-i)-tolvn-N-methvI-N-faS>-l-phenvl-2-n- 
pvrrolidinvl)ethvnacetaiiiide; ADL-01-00S8-6 

5 

ADL-01-0058-6 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200mg; 0.9mmol), (a,a,a-Trifluoro-p-tolyI) acetic acid (239nig;l.]niniol), 
HOBT(157mg;l.lmmol), EDCI(223nig;l.lninx)l), and DIPEA(203mL;l,lmmol).The crude 
product was purified by flash chromatogr^hy using a stepwise gradient of 1% to2% MeOH: 
10 methylene chloride to afford 354mg(93%) of pure product which was treated with l.OM HCi 
in diethyl ether to give 36 as the HCI salt. 'H NMR(HC1 salt, CDCb ) 8 1.8(br, s, 4H, - 
CH2CH2-), 3.0(s, 3H, NCHj), 6.4(br, m, IH, CH), 7.2-7.6(complex, 9H, aromatic). MS(FAB) 
m/z 390. Anal. (C,H,N) C22H25N2OF3.HCI. 

15 

Eiample 77 

2-f2-Nitro-a.a.a-Trifluro-4-tolvn-N-methvl-N-[aS>-l-phenvl-2-^l- 
pyrrolidinvDethvUacetamide; ADL-01-0062-8 

20 

ADL-01-0062-8 was prepared via the general EDCI/DIPEA coupling procedure from 
28(500mg;2.4mmol), (2-Nitro-a,a,a-trifluro-4-tolyl)acetic acid(728mg;2.9mmol), 
HOBT(395mga.9mmol),EDCI(559mga.9mmol), and DIPEA(510mLa.9mmol).The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 10% 
25 MeOHrmethylene chloride to afford 786mg(74%) of pure product which was treated with 
l.OM HCI in diethyl ether to give 37 as the HCI salt. 'H NMR(HC1 salt, CDCI3) d 2.0(br, s, 
4H, -CH2CH2), 2.9(s, 3H, -NCHj), 63(br, m, IH, CH), 7.1-7.5(complex, 4H, aromatic), 7.8- 
7.9(br, m, 2H, aromatic), 8.3-8.4(br, s, 2H, aromatic). MS(FAB) m/z 435. Aral (C,H,N) C22 
H24N3O3FJ.HCI. 

30 



Example 78 

2-(l-r4-Chlorobcn«)vn-S-methoiv-2-methvlindole)-N-FaS>-l-phenvi-2-fl- 
35 pvrroBdinvnethvllacetamide; ADL-01 -0078-4 

ADL-01-0078-4 was prepared via the general EDCI/DIPEA coupling procedure from 
28(100mg;0.4mmol), (l-[p-chlorobenzoyl)-5-methoxy-2-methyl indole-3-acetic acid 
(189mg;0.5mmol),HOBT(73mg;0.5mmol), EDCI(101mg;0.5mmol), and DIPEA 

40 (128mL;0.7mmol). The crude product was purified by flash chromatography using a stepwise 
gradient of 2% to 5% MeOH:methylene chloride to afford 200nig(79%) of pure product 
wliich was treated with l.OM HCI in diethyl ether to give 38 as the HCI salt. 'H NMR(HC1 
salt, CDCI3) 6 1 .6-1 .8(br, m, 4H, -CH2CHr-), 2.3(b, s, 3H, -CHj), 2.9(br, s, -NCH3), 3.8(br, s, 
3H, -OCH3), 6.7(br, m, IH, -CH), 7.1-7.6(complex, 12H. aromatic). MS(FAB) m/z 509. Anal. 

45 (C,H,N) C32H3SN3O3CI.HCI. 
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EMmple 79 

2-(4-Nitrophen vn-N-methvl-N-rriS>-l-Dhenvl-2-fl-pvrrolidinvnethvllacetaniide: 
5 ADL-01-0079-2 

ADL-01-0079-2 was prepared via the general EDCI/DIPEA coupling procedure from 
28(1.5g;7.3nimol), 4-Nitrophenylacetic acid(2.0g;11.0nBnDl), HOBT(1.4g;n.0nimoI), 
EDCI(2.1g;l 1.0ninK)l),and DIPEA(2.5niL;14.6mmol).The crude product was purified by flash 
10 chromatography using a stepwise gradient of l%to 5% MeOH: niethylene chloride to afford 
2.5g(93%) of pure product -which was treated with 1 .OM HCl in diethyl ether to give 39 as the 
HCI sah. 'H NMR(HC1 salt, CDCI, ) 8 1.6(br, m. 4H, -CH2CH2.), 2.8(br, s, 3H, -NCHj), 
6.4(br, ni,lH, -CH), 7.1-7.5(complex, 7H, aromatic), 8.0(br, d, 2h, aromatic). MS (FAB) m/z 
367. Anal. (C,H,N) CjiHjjNjOj.HCl. 

15 



Eiample 80 

2-r3-Nitrophenvn-N-methvi-N-rriS>-l-pheBvl-2-n-pvrroBdmvhethvllacetaniide; 
20 ADL^l-0084-2 

ADL-01-0084-2 was prepared via the general EDCI/DIPEA coupling procedure from 
28(1.5g;7.3mmol), 3-Nitrophenylacetic acid(2.0g;11.0nirool), HOBT(1.4g;11.0mmol), 
EIXn(2.1g;11.0mmol),and DIPEA(2.5mL;14.6nimol). The crude product was purified by 

25 flash chromatography using a stepwise gradient of 1% to 5% MeOH:niethylene chloride with 
2% ammonia to afford 2.6g(100%) of pure product which was treated with l.OM HCl in 
diethyl ether to give 40 as the HCl salt. 'H NMR(HC1 saft, CDCI3) 8 2.0(br, m, 4H, - 
CH2CH2-), 2.9(br, s, 3H, -NCH3), 6.3(br, m, IH, -CH), 7.2-7.6(complex, 6H, aromatic), 
7.8(br, d, IH, aromatic), 8.1-8.2(complex, 2H, aromatic). MS(FAB) m/z 367. Anal. (C,H,N) 

30 C21H25N3OJ .HCl. 0.5 H2O. 



Eiample 81 

2-f2-Pvridvl>-N-methvl-N-f(lS)-l»pheavl-2-a-pvrrolidinvl)cthynacetamide; 
35 ADL-01-0D8S-9 

ADLrOl-0085-9 was prepared via the general EDCI/DIPEA coupling procedure from 
28(350mg;1.7mmol),2-Pyridylacetic acid hydrochloride(326mg;1.8mmol), HOBT 
(2S3mg;l .Smmol), EDQ(360mg;l .Smmol) and DIPEA(644mL;3.7mniol). The crude product 

40 was purified by flash chromatognqihy uang a stepwise gradient of 2% to 5% MeOH: 
methylene chloride with 2% ammonia to afford 400nig(72%) of pure product which was 
treated vnth 1 .Om HCl in diethyl ether to give 41 as the HCl salt. 'H NMR(free base, CDCI3) 
8 1.7-1.9(br, m, 4H, -CH2CH2 ), 2.8(br, s, 3H, -NCH3), 6.0-6.2(hr, m, IH, -CH), 7.1- 
7.8(complex, 8H, aromatic), 8.5(br, d, IH, aromatic). MS(FAB) m/z 323. Anal. (C,H,N) 

45 C20H25N3O. 2 HCL O.5H2O. 
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Eiample 82 

2-(3-Pvridvn-N-methvl-N-l(lS>-l-Dheiivl-2-n.DviTolidinvhethvllacetamide^ 

ADL-01-0100-6 

ADL-01-0100-6 was prq)ared via the general EDCI/DIPEA coiqjling procedure from 28 
(120ing;0.5nmiol), 3-Pyridylacetic acid hydrochloride 

(110ing;0.6ininol),HOBT(85mg;0.6mmol), EDCI (120mg;0.6mmol), and DIPEA 
(280mL;l.SniinoI). The crude product was purified by flash chromatography using a stepwise 
gradient of 1% to 6% MeOHanethylene chloride with 2% ammonia to afford I42nig(76%) of 
pure product which was treated with 1 ,0M HCl in diethyl ether to give 42 as the HCl sah 'H 
NMR(HC1 salt, CDCl,) 52.1(br, m, 4H. -CH2CH2-), 2.9(br, s. 3H, -NCH3), 6.2.6.3(br, m, IH, 
-CH), 7.2-7.3(complex, 5H, aromatic), 7.8-7.9(br, t, IH, aromatic), 3.6-8.9(complex, 3H 
aromatic). MS{FAB) m/z 323. Anal. (CAN) C20H2SN3O.2 HCl. 1 .25 H2O. 



Example 83 

2-(r+>-6-Met horv-a-methvl-2-napthalene)-N-iriSWl.phenvl-2-fl- 
PvrrolidinvnethvUacetamide; ADL-01-01 10-S 

ADL-01-0110-5 was prepared via the general EDCI/DIPEA coupling procedure from 
28(200m;0.9mmol), (+)-6-Methoxy-a-methyl-2-nq)haleneacetic acid(217mg;1.0mmol), HOBT 
(142mg;1.0mmol), EDCI(201mg;1.0mmol), and DIPEA(256mL;1.4mmol). The crude 
product was purified by flash chromatography using a stepwise gradient of 1% to 2% 
MeOH:methylene chloride with 2% ammonia to afford I30mg(33%) of pure product which 
was treaed with l.OM HCl in diethyl ether to give 43 as the HCl sah. 'H NMR(HC1 sak, 
CDCI3) 8 1.4{d, 3H, -CHj). 2.9(br, s, -NCH3). 3.9(s. -OCH3), 5.5(br, m, IH. -CH), 7.0- 
7.7(complex, 1 IH, aromatic). MS(FAB) m/z 416. AnaL (C,H,N) C27H32N2O2.HCI. 0.25 H2O. 



Example 84 

2-ra.a.n-T rifluoro-3-toivl)-N-methvl-N-r(lSl-l-Dhenvl-241- 
pyrrolidinvDethvllacetamide; ADL-01-0111-3 

ADmil-0111-3 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(200mg;0.9mmol), (a,a,a-Trifluoro-m-tolyl)acetic acid(214mg;1.0mmol), HOBT 
(142mg;1.0mmol), EDCI(201mg;1.0mmol), and DIPEA(256mL;1.4mmol). The crude 
product was purified by flash chromatography using a stepwise gradient of 2% to 6% 
MeOH:methylene chloride to afford 250mg(67%) of pure product vAiich was treated with 
1 .OM HCl in diethyl ether to give 44 as the HCl salt. 'H NMR(HCI salt, CDCI3) 6 2.0(br, m, 
4H, -CH2CH2-), 2.9(br, s, 3H, -NCH3), 6.4(br, m, IH), 7.1-7.7{complex, 9H, aromatic). MS 
(FAB) m/z 390. Anal. (C,H,N) C22H2SN2OF3.HCI. 
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Example 85 

2-r4-Pvridvn-N-methvl.N-f(lS)-l-phenvl-2-n-pviTolidinvnethvllacetainide^ 

ADL-01-0122-0 

5 

ADL-01-0122-0 was prepared via the general EDCI/DIPEA coupling procedure from 28 
(120mg;0.5nuiiol),4-Pyridylacetic acid hydrochloride(150ing;0.8mnK>l), HOBT 
(11 7mg;0.8mmol), EDCI(1 66ing;0.8mnK)l),and DIPEA(202inL;l . Immol). The crude product 
was purified by flash chromatogrqjhy using a stepwise gradient of 2% to 5% 
10 MeOH:methylene chloride to aflFord 172mg(92%) of pure product which was treated with 
1 .OM HCI in diethyl ether to give 45 as the HCl salt. 'H NMR(HC1 salt, CDCb) 5 2. 1 (br, m, 
4H, -CH2CH2-), 2.9(br, s, -NCH,), 6.3(br. m, -CH), 7.2-7.3(complex, 5H, aromatic), 7.8(br, s, 
2H, aromatic), 8.6(br, s, 2H, aromatic), MS (FAB) m/z 323. Anal. (C,HsN) C20H25NJO. 1 .5 
HCl. 0.5 H2O. 

15 



Example 86 

2-fa.oua-Trinuoro-2-toivn-N-methvl-N-triS)-l-phenvl-2-fl- 
20 pviTolidinvftetlivllacetamide; ADL-01-0123-8 

ADL-01-0123-8 was prepared via the gaieral EDCI/DIPEA coupling procedure fiwm 
28(200mg;0.9mnK)l),(a,a,o-Trifluoro-o-tolyl)acetic acid(239mg;l. Immol), HOBT(157mg; 
1. Immol), EDCI(223mg;l. Immol), and DIPEA(203mL;l. Immol). The crude product was 
25 purified by flash chromatography using a stepwise gradient of 1% to 4% MeOH:methylene 
chloride with 2% ammonia to afford 339mg(82%) of pure product which was treated with 
l.OM HCl in diethyl ether to give 46 as the HCl sak. 'H NMR (HCl sah, CDCI3) 6 2.0(br, m, 
4H 

-CH2CH2-), 2.9(br, s, -NCHj), 6.3(br, m, IH, -CH), 7. 1 -7.7(complex, 9H, aromatic). MS 
30 (FAB) m/z 390. Anal. (C,H,N) C22H25N2OF3. HCL 



Example 87 

35 2-((S)-(+)-4-Isobutyl-a-methylplieDyI)-N-metliyl-N-|(lS)-l-phenyi-2-(l- 

pyiTolidlnyI)ethyl]acetaroide; ADL-01-0125-3 
ADL-01-0125-3 was prepared via the general EDCI/DIPEA coupling procedure &om 
28(200mg; 0.9mmol),(S)-(+)-4-Isobutyl-a-methy^henylacetic acid(217mg; l.Ommol), HOBT 
(142mg; l.Ommol), EDCI(201mg; l.Ommol), and DIPEA(256mL;1.4mmol). The crude 

40 product was purified by flash chromatogr{4>hy using a stepwise gradient of 1% to 2% 
MeOH:methy]ene chloride with 2% ammonia to afford 240mg(66%) of pure product which 
was treated with l.OM HCl in diethyl ether to give 47 as the HCl salt. 'H NMR(HC1 salt, 
CDClj) 8 0.8(d, 6H, -{Ciijh), l -4(d, 2H, -CH3), 2.0(br, m, -CH2CH2-), 2.3-2.4(d, 2H, -CH2- 
), 2.9(8, 3H, -NCHj), 5.6(br, m, IH, -CH), 7.0(br, q, 4H, aromatic), 7.3(br, s, 5H, aromatic). 

45 MS(FAB) m/z 392. Anal. (C, H, N) C26H36N2O. HCl. 0.25 H2O. 
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Eiample 88 

2-r3>4.S-TriinethoivDhenvn-N-methvl-N-raS)-l-phenvl.2-fl- 
pyiTolidinvnethvHacetamide; ADL-01-0146-9 

ADL-01-0146-9 was prepared via the general EDCI/DIPEA coupling procedure from 
28(250mg;1.2mnK)l),3,4,5-Trimethoxyphenylacetic acid(304mg;1.3mmol), H0BT(181ing; 
IJmmol), EDCI(256mg;1.3inmol), and DIPEA(318niL;1.8nimol). The crude product was 
purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH:methylene 
chloride with 2% ammonia to aflFord 500mg(100%) of pure product which was treated with 
I .OM HCl in diethyl ether to give 48 as the HCl salt. 'H NMR(free base, CDCIj) 5 1 7(br m, 
4H, -CH2CH2-), 2.7(s, 3H, -NGH,), 3.8(d, 9H, -OCH3), 6.0-6.2(br, m,.lH, -CH), 6.4(s, 2H, 
aromatic), 7.1-7.3(complex, 5H, aromatic). MS (FAB) m/z 412. Anal (CHN) 

C24Hj2N20«.HCl. • V . . / 



Eiample 89 

2-a-Aminophenvn-N. methvl-N-iriSVl.pheBvl.2-ri-pvrroUdinvnethvllacetamide 

ADL-01-0024-8 

Raney-Nickel(50% slurry in water) was added to a mixture of 31(2.30g;6.1nimol), 
2.2mL(61.9mmol) of hydrazine hydrate and 45mL of abs. EtOH at 55 degrees to maintain a 
regular gas evolution. After 45 min., TLC(95:5 methylene chloride:methanol w/2% ammonia) 
indicated that all of the starting material was consumed. The mixture was filtered through a 
Celite plug and rinsed with copious amounts of hot methanol. The filtrates were combined and 
concentrated in vacuo to afford 270 mg of a waxy solid. The crude product was purified by 
flash chromatography using a stepwise gradient of 1% to 8% methanohmethylene chloride 
with 2% ammonia to afford 2.01g(97%) of desired product. The pure product was treated 
with l.OM HCl in diethyl ether to yield 49(ADL-01-0024-8) as the HCl sah. 'H NMR(HCI 
salt, DMSO-d*) 5 2.0(br, m, 4H, -CH2CH2-), 2.9(s, 3H, -NCH3), 6.1(br, m, IH, -CH), 
7.2(complex, 9H, aromatic). MS (FAB) m/z 321. Anal. (C,H,N) C21H27N3O. 2HC1. 0.75 H2O. 

Example 90 

2-(2-N.N-DimethvlgBlfDnamido-2-ainiBOPhenvl)-N-methvl-N-fflS)-l»phenvl-2-fl- 
pvrrolidinvnethvnacetamidc; ADL-01-0060.2 

To a sohition of 49(400 mg;l.lmmol) in 50ml of dry methylene chloride was added 429mL 
of triethylamine and MsCl(913mL; 11.8mmol) dissolved in 6mL of dry methylene chloride. 
The dark red solution was allowed to stir overnight. TLC(95:5 methylene chloridetmethanol 
w/2% ammonia) indicates the starting material is consumed. The reaction solution was 
quenched with sat. sodium bicarbonate and the layers were separated. The aqueous layer was 
extracted with methylene chloride and the combined organic layers were dried over anh. 
sodhmi sulfiite, filtered and the solvent was concentrated in vacuo to give 700 mg of a dark 
brown residue. The crude product was purified by flash chromatography using a stepwise 
gradient of 2% to 7% methmiol: methylene chloride with 2% ammonia to afford 580mg(97%) 
of desired product. The pure product was treated with l.OM HCl in diethyl ether to yield 
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50(ADL-01-0060-2) as the HCl salt. 'H NMR(HC1 sail, DMSO-cU) 5 2.0(br, m, 4H, - 
CH2CH2-), 2.7(br, s, 3H, -NCH3), 3.5(br, s, (-802^3)2), 6.2(br, d. IH, -CH), 7.2- 
7.5(complex, 9H, aromatic). MS (FAB) m/z 493. Anal. (C,H,N) C23H3,N305S2.HCI. 0.25 
H2O. 

5 

Example 91 

2'(N-McthvbulfoDamido-2-aminophenvl>-N-methyl-N'[(lSVl^pheDvl-2-n- 
pvrrolidinvDethvilacetamidc; ADL-01-007S-0 

10 To a solution of 50(500nig;l .Ommol) in 6niL of 2; 1 MeOH:THF was added 4.0mL of 1 .OM 
NaOH. The solution was stirred for 20 min., after which TLC(95:5 methylene 
chloride:methanol w/2% ammonia) indicates the reaction is complete. The reaction was 
quenched with 10% HCl and washed with water and brine. The organic layer was dried over 
anh. sodium sulfate, filtered and concentrated in vacuo to give 381 mg of a brown solid. The 

15 crude product was purified by flash chromatogrsqjhy using a stepwise gradient of 2% to 4% 
methanol: methylene chloride with 2% ammonia to afford 326mg(80%) of desired product. 
The pure product was treated with l.OM HCl in diethyl ether to yield 51(ADL-01-0075-0) as 
the HCl sah. *H NMR(HCl salt, CDCI3) 8 2.0(br, m, 4H, -CH2CH2-), 2.9(br, s, 3H, -NCH3), 
3.0(s, 3H, -SO2CH3), 6.3(br, m, IH, -CH), 7.0-7.2(complex, 8H, aromatic), 7.5(br, d, IH, 

20 aromatic). MS (FAB) m/z 4 1 5. Anal. (C,H,N) C22H29N3O3S.HCI. 0.25 H2O. 



Example 92 

2-0-Amino4,S-dichlorophenvn-N>mcthvl-N-iriS)-l-phcnvl-2-(l- 
25 pvrrolidinyDethvllacetamide; ADL-01-0035-4 

To a solution of 32(495mg;l. Ommol) in 25mL of abs. EtOH was added 50mg of 10% Pd/C, 
The mbcture was placed on a Parr apparatus imder lOpsi of hydrogea After Ih, TLC(95:5 
methylene chloride:methanol) indicates no starting material remains. The mbcture was filtered 

30 through a Celite plug and basified with aq. ammonium hydroxide. The solvent was 
concentrated in vacuo to get a residue ^ch was dissolved in EtOAc and wasted repeatedly 
with water. The organic layer was dried over anh. sodium sul&te, filtered and concentrated to 
give 200mg of crude fiw base. The crude product was treated with 1 .OM HCl in diethyl ether 
and dried in a vacuum oven @80 degrees overnight to recover 120mg(30%)of S2(ADL-01- 

35 0035-4) as the HCl salt. *H NMR(HC1 salt, CDCb) 8 1.6-1.7(br, m, 4H, -CH2CH2-), 2.7(s, 
3H, -NCH3), 5.9-6.1(br, m, IH, -CH), 7.1-7.2(complex, 7H, aromatic). MS (FAB) m/z 406. 
Anal. (C,H,N) CztHjsNjOCb.HCl. 1.5 H2O. 



40 Example 93 

2-(N,N-Dimethvsulfopamido-2-amino-4>S-dichlorophenvl)*N-methvl-N-l(lSVl-phenvl-2- 
(l-pvrrolidinvnethvllacetamide; ADL-01-0050O 

Same procedure as 50 using 223 mg{0.54mmol) of 52, 0.5mL(6.4mmol) of MsCl, 
45 2.0mL(14.3mmol) of triethylamine and 25mL of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 1% to 3% MeOH: 
methylene chloride to yield 150mg(49%) of pure product which was treated with l.OM HCl in 
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diethyl ether to give 53(ADL-01-0050-3) as the HCl salt. 'H NMR(HC1 sah, CDCI3) 8 2.0(br 
m, 4H, -CH2CH2-), 2.8(s, 3H, NCH3), 3.3(d, 6H, -(S02CH3)2), 6.2(br, m, IH, -CH), 7.0- 
7.1 (complex, 2H, aromatic), 7.3(con9>lex, 5H, aromatic). MS (FAB) m/z 562. Anal. (CJH,N) 
C23H29N3OSS2CI2. HCl. 0.5 H2O. 



Eiamole 94 

2-r2-AmiBo.a.a.a.Trinuoro-4-tolv>-N.methvl-N-rnS)-l-Dhenvl-2.n. 
pyrrolidinvnethvllacetam ide: ADL-01 -006«-^ 

Same procedure as 49using 710mg(1.6inmol) of 37, 0.5mL(16.3mmDl) of hydrazine hydrate 
in 50mL of EtOH. The recovered product, 650mg(98% crude recovery) was not purified any 
further. A small amount of the desired product was treated with l.OM yCl in diethyl ether to 
form 54(ADL-01-0068-5) as the HCl salt. 'H NMR(HC1 salt, CDCI3) 5 2.0(br, m, 4H, - 
CH2CH2-), 2.9(br, s, 3H, -NCH3), 6.3(br, m, IH, -CH), 7.2-7.5(complex, 8H, aromatic) MS 
(FAB) m/z 405. AnaL (C,H,N) C22H26N3OF3 1.5 HCl. 



Example 95 

2-(2-N.N-Dime«hvb ulfonamido-2-amiBO-a^4i-trifluoro-4-tolvl>-N-methvl-N-lflSVl- 
phenvl-2-fl-pvrrolidinvnethvllacetamide; ADL-01-0069-3 

Same procedure as 50 using 100mg(0.24mniol) of 54, 0.2mL(2.4mmol) of MsCl, 
0.8mL(6.3mmoI) of triethylamine and 13mL of dry methykne chloride. The crude product 
was purified by flash chromatograplty using a stepwise gradient of 1% to 5% MeOH: 
methylene chloride to yield 1 10mg(80%) of desired product. A small amount of compound 
was treated with l.OM HCl in diethyl ether to give 55(ADL-01-0069-3) as the HCl salt. 'H 
NMR(HC1 sah, CDCI3) 8 2.0(br, m, 4H, .CH2CH2-). 2.9(s, 3H, -NCHj), 3.3(d, 6H, - 
(S02CH3)2), 6.3(br, m, IH, -CH), 7.1-8.0(coinplex, 8H, aromatic). MS (FAB) m/z 497. Anal. 
(C,H, N) C24H30N3OF3S2. HCl. 0.5 H2O. 



Eiample 96 

2-(N-Methvbulfonamido-2-ainipo-a^ji-trifluro-4-tolvl>-N-methvl-N-[(lS>-l-phenvl-2- 
fl-pviToHdinv!>cthvllacetamide; ADL-01-0077-6 

Same procedure as 51 usii^ 51mg(0.1mmol) of 55, 30mL of l.OM NaOH and 1.9niL of 2:1 
MeOH:THF. The crude product was purified by flash chromatography using a stepwise 
gradient of 1% to 5% MeOH: methylene chloride with 2% ammonia to yield 27mg(63%) of 
pure product which was treated with 1.0m HCl in diethyl ether to form 56(ADL-01-0077-6) 
as the HCl sah. 'H NMR(HC1 sah, CDCI3) 8 2.0(br, m, 4H, -CH2CH2-), 2.9(br, s, 3H, - 
NCH3), 3.1(br, s, 3H, -SO2CH3), 7.1-7.3(complex, 8H, aromatic). MS (FAB) m/z 483. Anal. 
(C,H,N) C2JH28N3O3SF3.HCI. 0.25 H2O. 
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Eiamplc 97 

2>(2-Aminophenyl>-N-methvl-N-t(lS>-l-phenvl-2-n-pvrn)lidipvn€thvllacetam 

ADL-01-0089-1 

5 

Same procedure as 49 using 2.6g(7.1mmol) of 40, 2.5niL{80.2minol) of hydrazine hydrate 
in 70mL of EtOH. The recovered product, 1 .8g was purified by flash chromatography using a 
stepwise gradient of 1% to 9% MeOH: methylene chloride with 2% ammonia to yield 
1 . lg(47%) of pure product which was treated with 1 .OM HCl in diethyl ether to give 57(ADL- 
10 01-0089-1) as the HCl salt. 'H NMR(free base, CDCI3) 5 1.7-L9(br, m, 4H, -CH2CH2-), 
2.7(s, 3H, -NCH3), 6.1(br, m, IH, -CH), 6.5-6.8(complex, 3H, aromatic), 7.0(m, 2H, 
aromatic), 7.3(complex, 4H, aromatic). MS (FAB) m/z 337. Anal (C,H,N) C21H27N3O. 2HC1. 
0.5 H2O. 

15 Example 98 

2-(4-Aniinophenyn-N-inethvl-N-lflS)-l-phenvl-2-fl-pvrrolidinvhethvHacetamidc; 

ADL-01-0103-0 

Same procedure as 49 using 2Jg(6.3mmol) of 39, 2.4niL(75,4mmDl) of hydrazine hydrate 
20 in 70mL of EtOH. The recovered product, 1 .7g was purified by flash chromatography using a 
stepwise gradient of 2% to 3% MeOH: methylene chloride with 2% ammonia to yield 
1.53g(73%) of pure product. A small amotmt of compound was treated with l.OM HCl in 
diethyl ether to give 58(ADL-01-0103-0) as the HCl sak. *H NMR(free base, CDCI3) 8 
1.8(br, m, 4H, -CH2CH2-X 2.7(s, 3H, -NCH3), 6.1(hr, m, IH, -CH), 6.7(m, 2H, aromatic), 
25 7.0(d, 2H, aromatic), 7.3(complex, 5H, aromatic). MS (FAB) m/z 337. Anal. (C,H,N) 
C21H27N3O. 2HCL 0.75 H2O. 

Example 99 

2-fN.N-Dimethvlsulfonamido-2-amiDOphenvn-N-methvl-N-[flS)-l>phenvl-2-fl- 
30 pvrrolidinvftethvHacetamide; ADL-01-01 12-1 

Same procedure as SOusing 500mg(1.5mmol) of 57, l.lmL(14.8mmol) of MsCl, 
3.0mL(22.2mmol) of triethylamine and S.OmL of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 1% to 4% MeOH: 
35 methylene chloride with 2% ammonia to yield 308mg{42%) of pure product. A small amount 
of compound was treated with l.OM HCl in diethyl ether to give 59(ADL-01-0112-1) as the 
HCl sah. *H NMR(free base, CDCI3) 5 1.8(br, m, 4H, -CH2CH2-), 2.8(s, 3H, -NCH3), 3.4(s, 
6H, (-S02CH3)2), 6.1(br, m, IH, -CH), 7.0-7.5 (complex, 9H, aromatic). MS (FAB) m/z 493. 
Anal. (CHJ^) C23H31N3O5S2. HCl 

40 

Example 100 

2-(N.N-Dimethvbulfonamido-2-aminophcnvh-N-methvl-N-l(lS>-l«pbepvl-2-fl- 
pvrroUdiPvDethvllacetamide; ADL-01-0127-9 

45 Same procedure as 50 using 400mg(1.2mmol) of 58, 0.55mL{7.1mnK)l) of MsCl, 
1.6mL(11.8mmol) of triethylamine and 12.0ml of dry methylene chloride. The crude product 
was purified by flash chromatography using a stepwise gradient of 2% to 5% MeOH: 
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methylene chloride with 2% ammonia to yield 395mg(68%) of pure product. The compound 
was treated with l.OM HCI in diethyl ether to give 60(ADL-01-0I27-9) as the HCl salt.'H 
NMR(free base, CDCb) 5 1.8(br, m, 4H, -CH2CH2-), 2.8(s, 3H, -NCHj), 3.4(s, 6H, (- 
S02CH3)2), 6J(br, m, IH, -CH), 7.0-7.5(complex, 9H, aromatic). MS (FAB) m/z 493 Anal 
5 (C.H,N) C23H31NJO5S2.HCI. 0.25 H2O. 

Example 101 

2-(2-HydroxyphenyI)-N-niethyl-N-methyl-N-[(lS)-l-phenyl-2-(l. 
pyrroiidinyl)ethyl)acetamide; ADL-01-0061-0 

10 

To a solution of 34(700mg;1.8mniol) in lOmL of diy methylene chloride @ -78 degrees 
was added 10.8mL(10.8mniol;1.0M solution of BBrs in methylene chloride) over 15 minutes. 
The reaction mixture was allowed to warm to room temperature and stir overnight. TLC(95:5 
methylene chloride: MeOH w/2% ammonia) indicated no starting material remained. The 

15 reactionn was quenched with the addition of MeOH at 0 degrees. After 30 minutes, 3N HCl 
was added and the mixture was stirred for 30 minutes(white precipitate seen). The muaure 
was made neutral with sat. bicarbonate and extracted with methylene chloride(3xl00MmL). 
The organic layer was dried over anh. sodium sulfate, filtered and concentrated in vacuo to 
give 610mg of crude product. The crude product was purified by flash chromatography using 

20 a stepwise gradient of 2% to 3% MeOH: methylene chloride to yield 500mg(82%) of pure 
product. The product was treated with 1 .OM HCl in diethyl ether to give 61(ADL-01-0061-0) 
as the HCl sah. 'H NMR(free base. CDCI3) 61.7(br, m, 4H, -CH2CH2-), 2.9(s, 3H, -NCHj), 
6.1(br, m, IH, -CH), 6.8-7.4(complex, 9H, aromatic). MS (FAB) m/z 338. Anal. (CHN) 
C21H26N2O2.HCI. 0.5 H2O. 

25 

Exampk 102 

N-Methvi-N-fri,y)-l-phe nvl-2-rf35^-3-hvdroivpviToUdine-l-vnethvll.3.4.S- 
trimethoxvphenvlacetamide HCl (X\ 

30 

ADL-0J -140-2 

To a solution of 3,4,5-trimethoxyphenylaetic acid (1.0 g, 4.43 nanol) in 10 mL of CH2CI2 
under a nitrogen atmosphere was added pyridine (0.12 g, 1.5 mmol) and N,N- 

35 diisopropylethylamine (Hunig's Base) (0.57 g, 4.43 mmol). The reaction mature was cooled 
to O'C and DCC (1.37 g, 6.65 mmol) was added in one portion. The reaction mixture was 
stirrred at this temperature and a solution of the diaminel (0.65 g, 3.0 mmol) in lOmL of 
CH2CI2 was added and the stirring was continued while warming to room tenqierature for 20 
h. The reaction mixture was poured onto an aqueous saturated solutoin of NaHCOj and the 

40 mixture was stirred for 30 min. The organic layer was separated and dried over anhydrous 
Na2S04. After removal of the solvent, the product was purifed on a silica gel column [solvent 
system: CHCI3: CH30H:28%NH40H(98:2:2)]. The free base was converted to the 
hydrochloride sah from IM etherial HCl and recrystallized form CH2Cl2:Et20 (1:1) to give a 
HCl 0.64 g (46%) as Dght pink soUd; mp 230-232»C; 'H-NMR (200 MHz, CDCb) 5 2.20 (m, 

45 4H), 2.85 (s, 3H), 3.00-4.30 (m, 5H), 3.70 (ms, 9H), 4.50 (m, 2H), 5.30 (d, J = 15.0 Hz,lH), 
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6.50 (nru 3H), 7.28 (m, 5H). AnaL Calcd for C24H32N2O5.HCI.O.25H2O: C, 61 .40; H, 7.19; N, 
5.97. Found: C, 61.36; 6.84; 8.96; N, 5.91. 

The structure of the compound is shown hereunder. 




HCl 



10 

Compounds of formula IV 

Intermediates 

1 5 The following intermediates were prepared. 

Synthesis of Diamine 3 



H 



{±) 




l.CH3S02CI/Et3N 

02.CH3NH2 (2M THF) 
sealed tube 
@70-80''C 



{±) 




20 (±Hrans-2-Pyrrolidinyl-N-methylcyciohexylamine (3) 

The racemic diamine (3) was prepared by a number of procedure reported in the literature,****" 
Alternatively, the amine was also prepared from cyclohexene oxide (1) following the 
procedure described in Scheme I and the literature" in 70% overall yield as brown oil. A 
25 sample was purified by the distillation (b.p. 75-82**C/ 1 .0 mm, lit.^ b.p. 76-80**C/1.2 mm); 

NMR (200 MHz, CDCb) 5 1.04-1 .36 (m, 4H), 1.49-1.89 (m, 8H), 2.18 (d, J = 5.0 Hz,lH), 
2.52 (s, 3H), 2.56-2.70 (m, 4H), 2.80-2.93 (m, IH), 7.75 (bs, IH). The corresponding chiral 
amine (3) could be prepared following the literature procedures. 

30 Ref 

(10) Szmuszkovicz, J.; Von VoigUander, P. F. J. Med Chem. 1982, 23, 1 125-1 126. 

(1 1) DeCosata, B.; George, C; Rothman, R. B.; Jacobson, A. E.; Rice, K. E. FEBBS Lett. 1987, 223, 335-339. 

(12) Freeman, J. P.; Michalson, E. T.; D'Andrea, S. V.; Baczynskyj, L; Von Voigtlander, P. F.; Lahti, R. A.; 
Smith, M. W.; Lawson, C. F.; Scahill, T. A.; Mizsak, S.. A.; Szmuszkovicz, J. J. Med Chem, 1991, 34, 1891- 

35 1896, 
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Synthesis of Arvlacetamidcs 




I . HOBT/RCO2H (4) 
I ^ 2. EDCI/Hunig's Base 

3 



1. DCQRCOjH 

2. P>Tidine/CHjCl2 



or 




General procedure for the preparation of arvl acetamidcs (±) 5 HCl » 

To a stirred solution of aryl acetic acid (4) (L5 mmol) in 20 mL of dry CH2Cb was added 
pyridine (0.5 mmol) at O-^S^'C under a nitrogen atmosphere. N,N'-DicycIohexyI-carbodiimide 
(2.0 mmol) was added in one portion and the reaction mixture was continued stirring for 30 
min while warming to room ten:q)eraiure. A sohition of the (±) 3 (1.0 mml) in 10 mL of dry 
CH2CI2 was added and the progress of the reaction was monitored by TLC in solvent ^stem 
corresponds to CHCl3:CH30H:28% NH4OH ( 93:5:2). After disappearance of the diamine 3, 
the reaction mixture was quenched with saturated NaHC03 and stirring was continued for 
addition 15 min. The precipitated N,N'-dicyclohexylurea GXXJ) was removed by filtration and 
the filter cake was washed with additional amounts of CHjCb. The combined filtrate was 
evaporated to dryness and the residue was purified either on a silica gel column or using 
Chroatotran silica gel plattes form the fi«m the solvent system mentioned for each compound 
to give (±) 5 as fi«e base. The hydrochloride salts were prepared fi-om dissolving (±) 5 in 
minimum amount of CHjCb and addition of 2.0 equivalents of IM etherial HCl. The solvents 
were removed under reduced pressure and the HCl salts were recystallized from the solvents 
indicated below. The yields given below are for overall steps. 

Example 103 

(±W/wi5-2-Nitro- N-methvl-N-[2-fl-Dvrrolidinvncvcloheivllphenviacetamide 

Hydrochloride \i±\ Sa HCn 

ADL-Ol-0012-3 

Prepared fix)m 2-nitrophenylacetic acid [solvent for purification- CH2Cl2:CH30H: 28%NH40H 
(98:2:2)]: yield 21% as a white soHd (2-prppanol); mp 267-269°C (d); 'H NMR((200 MHz, 
CDCb) 8 1.00-1.44 (m, 2H), 1.60-2.35 (m, 8H), 2.85 (m, IH), 3.15 (s, 3H), 3.18-3.35 (m, 
4H), 3.40 (m, IH), 3.85 (m, IH), 4.33 (dd, J =10.0 Hz, 2H), 4.64 (m, IH), 7.35 (m, IH), 7.56 
(m, 2H), 8.05 (d, J = 7.8 Hz, IH), 1 1.02 (bs, IH). Anal. Calcd for CHi^NjOj.HCl: C, 59.75; 
H, 7.39; CI, 9.28; N, 1 1. 00. Found: C, 59.98; H, 7.38; 8.96; N, 10.85. 

Example 104 

(±>-frimy.2-Amipo. N-methvl-N-12-ri-Pvrrolidinvncvclohexvllphenvhcetamidg 

Hydrochloride Sb HCIl 

ADL4H'0014-9 

To a solution of (±) 5a HCl (0.5 g, 1 .3 1 nmol) in 30 mL of CH3OH was added 1 0% Pd/C 
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(100 mg) and hydrogenated at 50 PSI in a Parr Apparatus at ambient tenqjerature for 3 h. The 
catalyst was removed by filtration through a celite pad and washed with hot CH3OH and the 
combined filtrate was evaporated to dryness. The residue was reciystallized firom 2-propanol 
to give (±) 5b HCl as a white solid, 0.45 g (95%); mp 213-21 5°C; 'H NMR(200 MHz. 
5 CDCIj) 8 1 .05-1 .40 (m, 2H), 1 .65-2.25 (m, 8H), 3. 1 0 (s, 3H). 2.90-3.25 (m, 4H), 3.50 (d, J = 
12.0, IH), 3.65 (m, IH), 3.88 (m, IH), 4.20 (d, J =12.5 Hz, IH). 4.70 (m, IH), 6.65 (m, 2H), 
7.00 (m, 2H), 7.25 (bs, 2H). Anal. Calcd for C,9H29N3O.HC1.0.5H2O: C, 63.23; H, 8.66; N 
1 1.64. Found: C, 63.59; H, 8.76; N. 1 1 .61. 



10 Eiample IDS 

(t)-/rg«5-2-Nitro-4.5-dichloro-N-methvl-N-t2-(l-pvrrolidinvl)cvcloheivll- 
phenvtocetamide Hydrochloride U±) Sc HCIl 

ADL-01-0015-6 

The compound was prepared according to the literature method (DeCosata, B.; Linda, B.; 
15 Rothman, R. B.; Jacobson, A. E.; Bykov, V.; Pert, A.; Rice, K. E. FEBBS Lett. 1989, 249, 
178-182); 'H NMR(200 MHz, CDCb) 5 1.15-1.45 (m, 2H), 1.55-2.30 (m, 8H), 3.10 (s, 3H), 
2.85-3.20 (m, 4H), 3.40 (m, IH), 3.88 (m, IH), 4.25 (d, J =14.5 Hz, IH), 4.45 (d, J = 15.0 
Hz, IH), 4.65 (m, IH), 7.70 (s. IH), 8.13 (s, IH). Anal. Calcd for CHzsC^NjOj-HCl: C, 
50.62; H, 5.81 ;N, 9.32. Found: C, 50.61 ;H, 5.61 ;N, 9.20. 

20 

Enmnk 106 

(±)-<rgiij-2-Ainipo-4.S-dichloro-N-methvl-N-l2-(l-pvrrolidinvftcvcloheivll- 
phenvtacetamide Hydrochloride [(±> Sd HCIl 

ADL-01'OOJ6-4 

25 Obtained from (±) 5c HCl following the literature procedure (DeCosata, B.; Linda, B.; 
Rothman, R. B.; Jacobson, A. £.; Bjicov, V.; Pert, A.; Rice, K. E. FEBBS Lett. 1989, 249, 
178-182); 'H NMR(200 MHz, CDCI3) 8 1.10-1.40 (m, 4H), 1.48-2.20 (m, 8H), 3.00 (s, 3H), 
3.10-3.30 (m, 4H), 3.55 (d, J = 14.0 Hz, IH), 3.85 (d, J = 14.0 Hz, IH), 4.50 (m, IH), 6.75 
(s, IH). 7.08 (s, IH). Anal. Calcd for C,9H27Cl2N3O.HC10.75H2O: C, 52.54; H, 6.84; N, 9.67. 

30 Found: C, 52.561; H, 6.63; N, 9.33. 



Example 107 

(±)-<rgfi5-2-Methanesulfonainido-N-methvl-N-l2-(l-pvrTolidinyncyclohexvl]- 
phcnylacetamlde Hydrochloride U±) 5e HCIl 

35 ADL-OI-OOIS-S 



To a solution office base of (±) Sb (1.0 g, 3.2 mmol) in 40 mL of dry CH2CI2 at 0°C under a 
nitrogen atmosphere was added Et3N (1.86 g, 18.4 mmol). A solution of methanesulfonyl 
chloride (1.14 g, 9.92 nmooO in 15 mL of dry CH2C12 was added dropwise within 15 min. 

40 After 2 h at room tenqjerature TLC [solvent system: CHCl3:CH30H:28% NH4OH ( 93:5:2)] 
showed still staring material was present. Additional amounts of Et3N(1.86 g) and 
methanesulfonyl chloride (1.14 g) were added and stirring was continued for another 2 h by 
this time no starting material was present in the reaction mixture. After the mixture was diluted 
with 40 mL CH2CI2 of , it was washed with saturated NaHCOs, water, saturated salt solution, 

45 and dried over anhydrous Na2S04. Removal of solvent under reduced pressure gave the bis- 
sulfoamide as a brown foam which was used directly in the following hydrolysis. 
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To a solution of bis-sulfonamide (1.0 g, 2.12 mmol) in 60 mL of CHsOHrTHF (2:1) was 
added 10 M aqueous NaOH (0.96 mL, 9.6 nmiol)." The mixture was stirred at room 
tenperature for 30 min and then acidified with IN HCl. The solvent was evirated under 
reduced pressure and the residue was redissolved in CH2CI2. The CHjCb layer was then 
washed with 5% NaHCOj, saturated salt solution, and dried over anhydrous Na2S04. Removal 
of solvent under reduced pressure chromatography on a silica gel column [solvent system: 
CH2CI2: CH3OH: 28% NH4OH (95:5:2)] gave the mono-sulfonamide (free base) as an oil- 'H 
NMR (200 MHz, CDCI3) 5 1.05-1.95 (m, 12H), 2.45-2.80 (m,5H), 2.95 (s, 3H), 3.10 (s, 3H) 
3,50 (d, J = 13.8 Hz, IH), 3.65 (m, IH). 3.85 (d, J= 14.0 Hz, IH), 4.45 (m, IH). 7.05 (m,' 
IH), 7.15 (m, 2H), 7.45 (d, J = 8.5 Hz, IH). The hydrochloride salt was prepared by 
dissolving the free base in CH2Cb and adding 1.2 equivalents of IM etherial HCl and 
recrystallizing from 2-propanol to give (±) 5e HCl as beige colored solid,. 0.37 g (38%)- mp 
229-23rC; 'H NMR (200 MHz, CDCI3) 6 1.10-2.20 (m, 12H), 2.90-3.20 (m, 4H) 3 00 (s 
15 3H), 3.15 (s, 3H), 3.50 (m, IH), 3.65 (d, J = 13.5 Hz, 2H), 3.80 (m, IH), 4.40 (m, IH) 7 05- 
7.30 (m, 3H), 7.60 (d. J = 8.0 Hz, IH), 8.90 (bs, IH). Anal. Calcd for 
C2oH3,N303S.HCL0.25H20: C, 55.28; H, 7.54; N, 9.67. Found: C, 55.40; H 7 39- N 9 49 



10 



20 



Ref. 

(13) Li, C.-S.; Blade W. C; Chan, C.-C.; Ford-Huctdiinson, A. W.; Gauthier, J.-Y.; Gordon, R.; Guay D- 
Kargman, S.; Uu, C. K.; Mancini, J.; Ouimet. N.; Roy, P.; Vidcere, P.; Wong. E.; Young, R. N • Zamboni ' R.' 
Prasit, P. J. Med Chem. 1995, 38, 4897-4905. ' ' 



25 Example 108 

N-|2-(±>-/rg«y-N-Methvl.N.f24 1-pviTolidinvncvcloheivll-Dhenvlacetamidolglvdne 

Hydrochloride 1(±) Sf HCII 

ADL-01-0028-9 

30 To a stirred sohjtion of (±) 5b (free base, 1.0 g, 3.2 mmol) in 15 mL of dry DMF at room 
temperature under a nitrogen atmoi^here was added 95% NaH (0.083 g, 3.3 mmol). After 
stirring at room temperature for 30 min, the turbid solution was added to a stirred sohition of 
rm-butyl bromoacetate (0.66 g, 3.4 mmol) in 10 mL of dry DMF. The reaction mixture was 
continued stirring for 72 h however TLC of the reaction nuxture [solvent systean- 

35 CHCl3:CHjOH:28% NH4OH ( 93:5:2)] showed stUl starting material was present. The solvent 
was removed under reduced pressure and the residue was partioned between CH2Cl2/water. 
The product was purified on a sUica gel column from CH2Cl2:CH30H (9:1) and was 
recystallized from CH2Cl2:Et20 (1:1) to give the corresponding rert-butyl ester, 0.16 (12%)- 
'H NMR (200 MHz, CDCI3) 6 1.05-1.35 (m, 4H), 1.35 (s. 9H), 1.55-2.20 (m, 8H), 2.92 (b,' 

40 4H), 3.12 (s, 3H), 3.45 (m, IH), 3.60 (d, J = 14.0 Hz, 2H), 3.78 (bt, 2H), 3.95 (m, IH), 5.75 
(b, 1H),6.38 (d, J = 6.5 Hz, IH), 6.60 (t, J = 5.5 Hz, IH), 7.00 (m, 2H). The staring material 
was also recovered in 50% yield. 

The /ert-butyl ester (0.16 g, 0.372 mmol) was suspended in 10 mL of 4N aqueous HCl and 
. 45 added one drop of anisole and the mature was stirred at room temperature for 24 h. The 
solvent was evaporated under reduced pressure and the residue was redissolved in CH3CN and 
filtered. The filtrate was evaporated under reduced pressure and the residue was recrystallized 
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from 2-propanol:ether (1:1) to give (±) 5f HCI as a white solid, 0.070 g (42%); mp 212-214**C 
(d); *H NMR (200 MHz, DMSO-d*) 5 1.15-2.25 (m, 12H), 2.90 (m, IH), 3.05 (s, 3H), 3.14- 
3.70 (m, 6H), 3.85 (bs, 2H), 4.55 (b, IH), 6.37 (d, J = 6.0 Hz, IH), 6.55 (t, J = 5.0 Hz, IH) 
6.95 (m, 2H), 9.80 (b, IH). Anal. Calcd for C2,H3iN303.HCLH20: C, 58.93; H, 8,00; N, 9.81 ! 
5 Found: C, 58.79; H, 7.64; N, 9.43. 

Example 109 

(±)-fraw5-4-TriflMoromethvl-N-methvi-N-t2-ri>DvrroUdinvhcvclohexvll-Dhenvlace 

Hydrochloride l(±\ 5g HCll 

10 

ADL'01'0066'9 

To a solution of 4-trifluoromethylphenyl acetic acid (1.45 g, 7.08 mmol)' in 10 mL of dry 
CH2CI2 under a nitrogen atmosphere was added l-hydroxybenzotriazole hydrate (HOBT) 

15 (0.95 g, 7.08 mmol) and stirred. The reaction nuxture was cooled to 0-> 5oC and added solid 
EDCI ([l-(3-diniethylaminopropyI>3-ethyl-carbodiimide HC1])(1.35 g, 7.08 mmol) and stirrat 
this ten^)erature for 30 min. A solution (±) 3 (1.0 g, 5.48 mmol) in 10 mL of dry CH2CI2 was 
added followed by N,N-diisopropylethyiamine (Hunig's Base) (0.915 g, 7.08 mmol). The 
reaction mixture was stirred for 24 h while warming to the room temperature. The reaction 

20 mixture was then poured on to excess of ice-cold saturated aqueous NaHC03 solution and 
stirred for 30 min. After dilution with CH2CI2, the organic was separated , washed with 
saturated sah sohition , and dried over anhydrous Na2S04. Removal of solvent gave a brown 
oil which was chromatogrphed on a silica gel column [solvent system: CH2CI2: CH3OH: 28% 
NH4OH (99:1:2)1 to give the desired product as free base. The hydrochbride sah was 

25 prepared from IM etherial HCI and recrystallized from CH2CI2: Et20 (1 :1) to givej±) 5g HCI 
as a cream colored solid, 0.68 g (30%); 213-215**C; 'H NMR (200 MHz, CDCl3)'8 1.02-1,47 
(m, 4H), 1.52-2.22 (m, 8H), 2.75-2.90 (m, 2H), 2.94 (s, 3H), 3.07 (m, IH), 3.37 (m, IH), 
3.62 (d, J = 15.0 Hz, IH), 3.77 (m, IH), 4.17 (d, J = 15.0 Hz, IH), 4.57 (m, IH), 7.30 (d, J = 
8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H). AnaL Calcd for C20H27F3N2O.HCI.O.25H2O: C, 58.68; 

30 H, 7.02; N, 6.84. Found: C, 58.68; H, 6.84; N, 6.69. 

Nitration of 4-trifluorometvlphenvl acetic acid ; 
General procedure : 

35 

/ \ Fu ming H^SOa^ / \ 

F3C-^^CH2C02H 90%HNO3 hC-i^>-CH^CO,H 



Preparation of 2-pitro-4-trifluoromethvlphenyl acetic acid [4, R = 2-N07(4-CFi> - 
40 QH^CHJ 

To a solution of 4-trifluoromethy^henyl acetic acid (2.5 g, 12.25 mmol) in 8 mL of glacial 
acetic acid at O'^C under an anhydrous atmosphere was added 5 mL of fuming H2SO4 (11% 
SO3) (caution !) followed by cautious addition of 90% HNO3 (3.5 mL, 73.14 nunol) within 10 
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min. The reaction mixture was then stirred at room temperature for 2 h and poured into ice- 
water. The resulting solid was filtered and washed with cold deionized water to give the 
desired product after drying as off-white soUd, 2.5 g (82%); 'H NMR (200 MHz, CDCij) 6 
4.02 (s, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.74 (d, J = 8.0 Hz, 2H), 8.28 (s, IH). The product was 
5 used directly into the following reactions. 

Eiample 110 

(±>-miiij-2-Nitro-4-trinuoromethvl-N.ni ethvl-N-l2-ri-pvrroKdiBviWcloheivll- 
Phenviacetamide Hydrochloride U+) Sh HCIl 
10 ADL-0I-006S-1 

Prepared from 2.nitro-4-tri£luoromethylphenyl acetic acid foUowing the procedure described in 
Example II to give (±) 5h HCl as cream colored solid in 56% yield; mp'259-261''C (d)- 'H 
NMR (200 MHz, CDCI3) 5 1.10-1.42 (m, 4H), 1.51-2.25 (m, 8H), 2.95-3.25 (m, 3H) 3 14 (s 
15 3H), 3.40 (m, IH). 3.90 (m, IH), 4.35 (d , J = 13.8 Hz, IH), 4.55 (d, J = 14.0 Hz, IH) 4 60 
(m, IH), 7.80 (dd, J = 7.8 Hz, 2H), 8.25 (s, IH). Anal. Calcd for C2oH26F3N303.HC1.0.25H,0- 
C, 52.86; H, 6. 1 0; N, 9.25. Found: C, 52.85; H, 6.02; N, 9. 1 3. 

Eiample 111 

20 (±Wmmj-2-AmiBO-4-trifl noromcthvi-N.methvl.N-l2.fl.pvrrolidinvhcvcloheivH - 

phenvlacetamide Hydrochloride U±\ 58 HCil 
ADL-01-0080-0 

To a solution of free base 4h (0.4 g, 0.97 mmol) in 20 mL of absolute alcohol was added 2 ml 
25 of hydrazine hydrate and the reaction mixture was stirred at 50oC under a nitrogen 
atmosphere. Raney®nickel (50% shiny in water) was added slowly and the progress of the 
reaction was monitored on TLC plate [soh^nt system: CHCI3: CH3OH: 28% NH4OH 
(99:1:2)]. If needed more of the Raney®nickel was added to the reaction mixture. When 
reaction was completed, excess of Raney*nickel was introduced to decompose the hydrazine 
30 hydrate. The reaction mixture was filtered through a celite pad and the pad was washed with 
hot CH3OH. The filtrate was evaporated to dryness. The residue was purified on a silica gel 
column [soh^ent system: CHCI3: CH3OH: 28% NH4OH (99:1:2)] and the hydrochloride salt 
was prepared from IM etherial HCl. Recrystallization from CHjCfcrEtjO (2:1) gave (±) 5i 
HCl as a white solid, 0.2 g (48%); mp 248-250°C (d); 'H NMR (200 MHz. DMSO-d«) 5 115 
35 -2. 18 (m, 12H), 3.00 (s, 3H), 3.15-4.10 (m, 7H), 4.50 (m, IH), 6.80(d, J = 7.8 Hz, IH), 6 92 
(s, IH), 7.10 (d, J = 8.0 Hz, IH), 10.0 (bs, IH). Anal. Calcd for C20H28F3N3O.HCI.O.5H2O: C 
56.01; H, 7.05; N, 9.80. Found: C, 55.70; H, 7.03; N, 9.65. 

Example 112 

'40 (±>-<raiij-2 -BigmcthaBe8ulfon«mido-4-trifluorDmethvl-N-methyl-N-I2-n- 
pyrroiidinvncvclo hexvll-pheBvlacetamide Hydrochloride lf±> Si H CIl 
ADL-Ol-Om^ — 

The conqwund was prepared from free base (±) Si (0.5 g, 1.30 mmol) foUowing the 
45 procedure described in the first part of the preparation of (±) 5e. The bismethaneslfonamide 
was purified on a silica gel column [solvent system: CHjCb: CH3OH: 28% NH4OH (96:2:2)] 
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10 give the desired product as a foam. The hydrochloride salt was prepared from IM etheial 
HCl and recrystallized from 2.propanol:Et20 (1 :1 ) to give (±) 5j HCI as a beige colored soUd 
0.23 g (30%); mp 224.226»C (d); 'H NMR (200 MHz, CDCb) 5 1.12-1.51 (m, 4H) 1 53-2 24 
(m, 8H), 1.82-3.17 (m, 2H). 2.98 (s. 3H), 3.32-3.56 (m, 2H), 3.28 (s, 3H), 3.33 (s, 3H), 3 77 
5 (m, IH), 3.97 (d, J = 14.0 Hz, IH), 4.27 (d, J = 14.0 Hz, IH), 4.62 (m, IH), 7.39 (s, IH) 
7.55 (d, J = 8.0 Hz, IH), 7.85 (d, J = 8.0 Hz, IH). Anal. Calcd for C22H32F3N3O5S2 HCl- c' 
45.87; H, 5.77; N, 7.29. Found: C. 45.53; H, 5.81; N, 7.00. 

Example 113 

10 (±>-frfl«$-2-MethaDesuifonamido-4-trifluoromethvl-N-methvl-N-[2-(l- 
Pvrrolidinvncvclohe xvU-Dhenvlacetamide Hvdrochtoride lf±> Sk H CIl 
ADL-01-0137^ — I 

To a solution of (±) 5j HCl (0.16 g, 0.23 mmol) in 9 mL of CHjOHiTHF (2:1) at room 
15 temperature was added 0.12 mL of lOM aqueous NaOH and the mixture was stirred for 30 
min. The reaction mixture was neutralized with IN HCl and evaporated to dryness. The 
residue was redissolved in CH2CI2 and basified with saturated aqueous solution of NaHCOj. 
The organic layer was separated, washed with water, saturated salt solution, and dried over 
anhydrous Na2S04. Removal of solvent under reduced pressure gave the product as a free 
20 base. The hydrochloride salt was prepared from IM etherial HCl and recrystallized from 
CH2CI2: Et20 (1:1) to give (±) 5k HCl as a beige colored solid, 0.085 g (61%); 209-21 1°C (d); 
'H NMR (200 MHz, CDClj) 8 1.15-1.24 (m, 4H), 1.50-2.10 (m, 8H), 2.20 (m, 2H), 2.90-3.10 
(m, 2H), 3.05 (s, 6H), 3.55 (m, 2H), 3.80 (m, IH), 4.64 (m, IH), 7.20 (dd, J = 7.8 Hz, 2H), 
7.88 (s, IH), 9.00 (s, IH). Anal Calcd for C21H30F3N3O3S.HCI.O.I25 H2O: C, 50.42; H, 6 30 
25 N, 8.40. Found: C, 50.62; H. 6.49; N, 8.00. 

Eiamplc 114 

N-12-f±W/a«s-4-Trifluorometiivl-N-methvl-N-12-(l-pvrroKdinvncvclohe»vn- 
phenylacetamidolghrcine Hvdrochtoride [(±) SI HCll 

30 ADL-01-0130-3 

To a solution of free base (±) 5i (0.767, 2.0 mmol) in 10 mL of anhydrous THF vmder a 
nitrogen atmosphere at 0*C was added N.N-diisopropylethylamme (Hunig's Base) (1.55 g, 12.0 
mmol). The reaction mixture was stirred at OoC for 1 5 min then added bromoacetic acid /-butyl 

35 ester (1.95 g, 10.0 mmol) and the reaction mixture was continued to stir while warming to 
room temperature 72 h. The solvent was evaporated at reduced pressure and the residue was 
partitioned between CH2CI2 and water. The organic layer was then washed with, saturated 
NaHC03, saturated salt sohition, and dried over anhydrous Na2S04.Removal of solvent gave 
the crude product which was pxirified on a silica gel cohunn [solvent system: CHCI3: CH3OH: 

40 28% NH4OH (96:2:2)] to give the intermediate /-butyl ester 0.477 g (40%); 'H NMR (200 
MHz, CDCI3) 6 1.05-1.25 (m, 4H), 1.38-1.90 (m, 8H), 1.40 (s, 9H), 2.15-2.75 (m, 5H), 2.85 
(s, 3H), 3.60 (m, 2H), 3.75 (d, J = 4.0 Hz, 2H), 4.45 (m, IH), 5.85 (m, IH), 6.55 (s. IH), 6.80 
(d, J = 7.5 Hz, IH), 7.10 (d, J = 7.8 Hz, IH). 

45 The above /-butyl ester (0.47 g, 0.77 mmol) was suspended in 10 mL of aqueous 4N HCl and 
added 2-3 drops of anisole. The reaction mixture was stirred at room temperature for 72 h 
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and filtered. The filtrate was evaporated to dryness, redissolved in CH3CN, filtered again, and 
concentrated. Addition of the ether gave the product which was fihered, washed with ether, 
and dried to give (±) 51 HCI as a beige colored solid, 0.17 g (41%); rap nS-lSCC (d)- MS 
(FAB) 442 (M+1); 'H NMR (200 MHz, CDCIj) 5 1.05-2.20 (m, 12H), 2.75 (s, 3H), 2 90.'3 25 
(m, 5H), 3.30-3.55 (m, 2H), 3.70-4.35(m, 4H). 4.65 (m, IH), 6.72 (s, IH), 6.80 (m, IH), 6.95 
(d, J = 7.7 Hz, IH). Anal. Calcd for C22H3oFjN303.HC!.0.125Et20: C, 55.47; H 6 67- N 8 62 
Found: C, 55.64; H, 7.06; N, 9.00. . . • • 



Example 115 

f±)-l!rgi«y-3-TrinMoromethvl-N-methvl-N.1 2-a-pvrrplidinvncvclohe»vil.phenvlacetiimidi. 

Hvdrochloride \M Sm Hni 

ADL-01-0083-4 

Following the Example n, (±) 5m HCI was prepared from 3-trifluoromethylphenyl acetic acid 
in 67% yield as a cream colored solid; mp 245-247°C; 'H NMR (200 MHz, CDCI3) 5 115- 
1.55 (m, 4H), 1.60-2.30 (m, 8H), 2.80-3.05 (m, 2H), 3.00 (s, 3H), 3.18 (m, IH), 3 45 (m, 
IH), 3.75 (d, J = 15.0 Hz, IH), 3.85 (m, IH), 4.25 (d, J = 14.8 Hz, IH), 4.65 (m, IH) 7 40 
(m, 4H). Anal. Calcd for C20HJ7F3N2O.HCI.O.25H2O: C, 58.68; H, 7.02; N, 6.84 Found- C 
58.46; H, 7.17; N, 6.69. 



Nitration of 3-trifluorometvlphenvl acetic acid ; 




Preparation of 2-pit ro-3-trifluoromethvlphenvl acetic acid 14. R = 2-N07(3.CF^'> . 
QH4CH2] and preparation of 5-iiltro-3-trifluoromethvlpheBvl acetic acid 14. R = 5. 

NQj£i£FjI:C£OTJ ; 

The nitration of 3-trifluorophenylacetic acid as shown earlier resulted into a 1 :1 non-separable 
mixture of 2- and 5-nitro compounds in 66% yield. The structural assignment of the 
compounds were made on the basis of 'H NMR spectrum. The mixture was used in the 
condensation reaction. 
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Emmplc 116 

(±)-//a«y-5-Nitro-3-trifluoromethYl-N-methYl-N-[2-fl-pvrrolidinvncvcloheivll- 
phenvlacetamide Hydrochloride U±) 5n HCIl and (±>-frflw$-2-Nitro-3-trifluoromethvl-N- 
5 methvl-N-f2-(l-pvrrolidinvHcvcloheivll-phenyJacetamide Hydrochloride l(±) So HCIl 
ADL^J-0087-5 and 
ADL-01-0088-3 

The compounds were prepared as shown in Example 109 and the mixture of 2- and 5- 
nitrophenylacetic acids to give the mixture of products. Initially the compounds were separated 

10 on a silica gel column (solvent system: CHCb: CHjOH: 28% NH<OH (96:2:2)] which 
resuhed in the free base of the conq)ounds as pure mixture. The products were again purified 
on Chromatotran using a 4 mm silica gel plate [solvent system: CHCI3 containing 2% 
NH4OH]. The first product was isolated and converted to the hydrochloride salt and the salt 
was recrystallizcd from 2-propanol:ether (1:1) to give (±) 5n HCI as a cream colored solid in 

15 10% yield; mp 236-238°C; 'H NMR (200 MHz, CDCI3) 6 1.15-1.55 (m, 4H), 1.65-2.30 (m, 
8H), 2.85-3.20 (m, 3H), 3.10 (s, 3H), 3.40 (m, IH), 3.70 (d, J = 14.0 Hz, IH), 3.85 (m, IH), 
4.60 (brd, 2H). 7.90 (s, IH), 8.25 (s, IH), 8.32 (s, IH). Anal. Calcd for C20H26FJN3O3.HCI: C, 
53.39; H, 6.05; N, 9.34. Found: C, 53.28; H, 6.06; N, 9.36. 

20 The second product, (±) So HCI, was also isolated in 10% yield after the recrystaUization of 
the hydrochloride salt from 2-propanol:ether (1:1) as a white solid; rap 243-245°C (d); 'H 
NMR (200 MHz, CDCI3) 5 1.10-1.50 (m, 4H), 1.55-2.20 (m, 8H), 2.90-3.20 (m, 3H), 3.10 (s, 
3H), 3.44 (m, IH), 3.65 (d, J = 13.5 Hz, IH), 3.90 (m, IH), 4.65 (brd, 2H), 7.70 (s, IH), 7.82 
(s, 2H). Anal. Calcd for C20Hj6F3N3O3.HCl.H2O: C, 51.34; H, 6.25; N, 8.98. Found: C, 51.69; 

25 H, 6.24; N, 8.89. 

Eiample 117 

(±>-/#wif-2-Trifluoromethyl-N-methyi-N-l2-(l-pyrroUdiByl)cvcloheiyn-pheDylacetamide 

Hydrochloride \(±\ So HCIl 

30 ADL-01-0114-7 

The con:qx)und was prepared from 2-trfluoromethylphenylacetic acid following the Example 
II. The hydrochloride salt was made from IM etherial HCI and recrystallized from 2- 
propanol:ether (1 :1) to give (±) Sp HCI in 20% yield as a white solid; mp 282-284''C (d); 'H 
35 NMR (200 MHz, CDCI3) 8 1.20-1.50 (m, 4H), 1.55-2.30 (m, 8H), 3.85-3.04 (m, 2H), 3.08 (s, 
3H), 3.10-3.27 (m, IH), 3.40-3.60 (m, IH), 3.90 (m, d, J = 14.5 Hz, 2H), 4.26 (d, J = 14.7 
Hz, IH), 4.63 (m, IH), 7.26 (t, J = 8.0 Hz, IH), 7.45 (t, J = 8.0 Hz, IH), 7.60 (t, J = 7.5 Hz, 
2H). Anal. Calcd for C20H27F3N2O.HCI: C, 59.33; H, 6.97; N, 6.92. Found: C, 59.28; H, 6.73; 
N, 6.84. 

40 

Nitration of 2-trifluorometylphenyl acetic acid ; 
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10 



15 



20 



Preparation of 4-nitro-2-trifluoromethvlDhenvl acetic acid [4. R = 4.NO^r2-C F.'t 
&H1CH2I 

The nitration of 2-trifluorophenylacetic acid as depicted in Scheme III gave mostly the 
corresponding 4.nitro derivative and only a trace amount of 6-nitro conq)ound was detected in 
the proton NMR; 'H NMR (200 MHz. CDCI3) 6 3.90 (s, 2H), 7.55 (d, J = 8.4 Hz, IH), 8.35 
(dd, J = 2.4, 8.0 Hz, IH), 8.50 (d, J = 2.4 Hz, IH). The compound was used directly into the 
following coupling reaction. 

Eiampk 118 

(±Wra«5-4-Nitro-2-trlfluoromethvl-N-inet hvi-N-12-fl-pYrrolidiHvl)cY glnh..TYl)- 
phenvlacctamide Hydrochloride \M UCn . 
ADL-01-01I6-2 ~ 

The compound was prepared following the coupling method described in Example 109 from 
4-nitro-2-trfluorophenylacetic acid. The hydrochloride sah was prepared by known method 
and reciystallized from 2-propanol:ether (1:1) to give (±) 5q HCI as a beige colored solid in 
37% yield; mp 265-26rc (d); 'H NMR (200 MHz, CDCI3) 6 1.15-1.45 (m, 4H) 1 50-2 30 
(m, 8H), 2.85-3.20 (m, 3H), 3.05 (s, 3H), 3.45 (m, IH), 3.90 (m, d, J = 14.0 Hz, 2H) 4 60 
(brd, 2H), 8.00 (d, J = 8.0 Hz, IH), 8.25 (dd, J = 2.4. 8.0 Hz. IH), 8.40 (d, J = 2.4 Hz,' IH) 
Anal. Calcd for C20H26F3N3O3.HCI : C, 53.39; H, 6.05; N, 9.34. Found: C 53 29- H 5 93- N 
9.17. ' » . • , , 

25 Example 119 

(±)-fta«y-4 -Amino-2-trifluoromethyl-N-methvl-N-[2-fl-PvrrolidinYi)cvclohervll- 
phenvlacetamide Hydrochloride \i±\ 5r 2HCI1 
ADL-01-OI42-8 

30 The compound was prepared from free base (±) 5q following the reduction procedure 
described for the preparation of (±) 5h. The free base was converted to di-hydrochloride from 
IM etherial HCI and reciystallized from CH2Cl2:CH30H:Et20 (6:3:1) to give (±) 5r 2HCI as a 
white solid in 68% yield; mp 288-290*'C (d); 'H NMR (200 MHz, DMSO-d*) 8 1 .10-2 20 (m, 
12H), 2.98 (s, 3H), 3.00-3.30 (m, 4H), 3.50 (m, IH), 3.80 (d, J = 14.5 Hz, IH), 4.20 (d J = 

35 14.8 Hz, IH), 4.50 (m, IH), 7.50 (m, 3H). Anal. Calcd for C20H28F3N3O.2HCI : C, 52.64- H 
6.63; N, 9.2 1 . Found: C, 52.67; H, 6.52; N, 9.06. 

Example 120 

f±>-<raifj-N-Methvl-N-12 -n-pyrrolidinvncyclohexvll2.2-dphenv»acetamide 
40 Hydrochloride ir±> Ss HCil 

ADL-OJ-0013-J 

The conqwund was prepared from d5)henylacetic acid foDowing the general procedure for the 
preparation of aiyl acetamides. The hydrocWoride salt was recryslallized from 2-propanol to 
45 give (±) Ss HCI as a white solid in 20% yield; mp 295-29rc (d); 'H NMR (200 MHz, CDCI3) 
6 1,20-2.40 (m, 12H), 2.85-3.15 (m, 2H), 3.00 (s, 3H), 3.25-3.60 (m. 2H), 3.95 (m, IH), 4.75 
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(m, IH), 5.70 (s, IH), 7.35 (m, lOH). Anal. Calcd for C25H32N2O.HCI.O.25H2O : C, 71.92; H 
8.09; N, 6.71. Found: C, 72.25; H, 8.40; R 6.52. 

Example 121 

5 f±Wrflff5-4-Methvlsulfo Dvl>N-methvl-NW2-fl-pvrrolidinvncvclohe^ 

Hydrochloride lf±^ St HCI1 

ADL-01'0071-9 

The compound was prepared from 4-methylsulfonylphenylacetic acid to the method of 
1 0 Exan^le 1 09 and the hydrochloride salt was recrystallized from CH2Cl2:ET20 ( 1 ; 1 ) to give (±) 
5t HCI as a cream colored solid in 50% yield; mp 1 52-1 54°C (d); 'H NMR (200 MHz, CDCI3) 
5 1.10-2.30 (m, 12H), 2.95 (s, 6H), 3.00-3,25 (m, 2H), 3.40 (m, IH), 3.65 (d, J = 14.5 Hz 
IH), 3.85 (m, IH), 4.35 (d, J = 14.0 Hz, IH), 4.67 (m, IH), 7.45 (d, J = 8.0 Hz, 2H), 7.80 {i 
J = 8.0 Hz, 2H). Anal. Calcd for C2oHjoN203S,HC1.1.5H20 : C, 54.35; H, 7.75; N, 6 34 
15 Found: C, 54.20; H, 7.38; N, 6.15. 

In a composition aspect, the kappa agonist compounds of the present invention are 
formulated into parenteral, local and topical formulations. 

The compositions are formulated as injectables, as oral and rectal formulations for 

20 systemic administration, and for local and tojpical administration as creams, aqueous or non- 
aqueous suspension, lotions, emulsions, suspensions or emulsions containing micronized 
particles, gels, foams aerosols, solids and other suitable vehicles for application to the skin, 
eyes, lips and mucosa, as suppositories or cream for vaginal administration, and as 
combinations with bandages, patches, bioadhesives and dressings. The compounds may be 

25 formulated in combination with other agents, such as local anesthetics and other therapeutic 
agents. The other agents may be mixed in the con^ositions are provided and administered 
prior to, simultaneously with or subsequent to administration of the compositions provided for 
the methods herein. Such agents include, but are not limited to: antibiotics, including 
cephalosporins, fi-lactams, tetracyclines, vancomycins, sulfas and aminoglycosides; antivirals, 

30 including acylovir; and antifungals including clotrimazole. 

In a method aspect the present invention provides method to treat hyperalgesia by 
applying an amount of a compound or composition to a mammal to ameliorate or eliminate 
pain. Thus, the method of the present invention comprises a method of treating pain internally 
or externally present in the mammalian body including: internal injuries, such as caused by 

35 accident or surgical procedures; abnormal functioning of body organs; irritation associated 
with inflammation following local infection, blisters, boils, or acute skin injuries, such as 
abrasions, bums, superficial cuts, surgical incisions, toothaches, contusions, irritations, 
inflammatory skin conditions, including but not limited to poison ivy, and allergic rashes and 
dermatitis and any condition that yields a hyperalgesic pain stale and other such conditions. 

40 
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Assessment of Anti-hvperalgesic Activity 

The phannacological activhy of the compounds of the present invention may be 
assessed by several art-recognized in vitro and in vivo models. Some of the typical models are 
described herein. 

(a) In vitro binding assay (Primary Screen)'* 

The initial test of these compounds is [^HJdiprenoiphine binding to the cloned human 
kappa receptor. The compounds that inhibit binding by at least 80% at l^M are titrated and 
Ki values are determined by Cheng-PrusoflF transformations of IC50 values. The IC50 value is 
the concentration of inhibitor that inhibits binding of radiolabel by 50% and the Kj value is the 
aflSnity of the inhibitor for the receptor. Compounds are also tested against [3H]U69593 
(agonist) binding to this receptor. No compound is known to inhibit only agonist binding or 
antagonist binding. However, such a compound may have a unique pharmacological profile as 
a result of its specificity for one region of the receptor. 

Initial specificity is determined by testing compounds [^HJdiprenorphinei binding to 
cloned human mu and deha receptors at lOjiM and titrating those compounds that inhibit 
bmding by at least 80%. Compounds that do not have Kj values at least 100-fold high against 
mu and delta receptors may be more likely to have additional skie eflFects and are not pursued 
to enable further evahiation of ^jecific compounds. 

Ref. 

(14) Raynor et al.. Mo. Pharmacol. US, 330-334 (1994) 

(b) Inflamed knee joint hyperalgesia model and blood pressure response to 
compression of the infhmed knee joint 

Inflammation in a joint is often associated with hyperalgesia [pain during normal 
flexion and extension and during the appHcation of gentle innocuous pressure] and/or 
persistent pain [resting pain; Schaible el al. (1993) Ml 5-54]. During the course of knee 
joint inflammation, a cascade of events occurs, which includes: (i) synthesis and release of 
inflammatory mediators in the joint, (ii) release of neuropeptides from afferent fibers in the 
joint cavity, and (iii) increased primary afferent outflow from group II, III, IV sensory fibers 
[Schaible et al. (1993) Pajn 55: 5-54]. An important resuh of this cascade is that there is an 
augmentation in the response of smaU, lightly myelinated and unmyelinated afiFerents to low 
intensity stimuK. In tfiis manner, the peripheral nerve innervating inflamed tissue can evoke an 
exaggerated behavioral response to otherwise innocuous stimuli, i.e., a state of hyperalgesia. 
Thus, inflammation of the knee joint will resuk in increased spontaneous afferent activity, the 
^pearance of an exaggerated discharge with joint flexion and extension [Schaible et al. (1995) 
J. NeurQphysiol . 54: 1 109-1 122] and signs of a pain-associated autonomic reaction [Sata et al 
(1984) Neurosci. Lett . 52: 55-60]. 
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Injection of a mixture of kaolin and carrageenan into the knee joint induces an 
experimental arthritis. As exemplified below, this treatment was characterized by a reliable 
increase in joint volume and circumference. In the unanesthetized rat, these joint changes were 
accompanied by a tendency to avoid weight bearing, suggesting an ongoing pain state. 
5 According to electrophysiotogical studies, in the course of the development of this acute 
arthritis, C and Ad units normally responding only to extreme joint distortion become activated 
by slight movement [Schaible et al (1985) J. Neurophvsiol . 54: 11 09-1 122]. Spinal neurons 
with knee joint receptive fields in the deep dorsal horn of the spinal cord show clear 
development of hyperexcitability with the acute inflammation in the joint [Neugebauer et al 

10 (1993) J. Neurosci . 70: 1365-1377]. This sensitization of group III apd IV fibers was 
observed within 2-3 hours after injection of kaolin and carrageenan into the knee joint, a time 
course that closely matches the time course of the development of hyperalgesia in the rat knee 
joint con^ression nx}deL These observations indicate that spinal cord neurons and joint 
primary afferent fibers become sensitized and may underlie hyperalgesia observed in this 

1 5 arthritic state. Such afferent input may drive autonomic responses that are typically associated 
with the processii^ of input fi:'om afferents typically activated by stimuli generated by the local 
inflammatory state. In addition to the above-mentk)ned inflamed knee joint mechanism, the 
blood pressure (BP) changes might also be evoked reflexively by aflFerent neural activity fit)m 
receptors located in the skeletal muscle [Williamson et al (1994) J. Phvsiol . 475 : 351-357]. 

20 This response is dependent on the changes in intramuscular pressure and the qualhy of muscle 
mass compressed. This particular mechanical reflex, however, appears to operate 
independently of the pain response and appears to play a minor role in the exemplified 
experiments, as mflation of the cuff on the left normal knee joint had no effect upon BP. In 
any case, it is possible that overflow of the carrageenan fi*om the joint capsule may serve to 

25 render surrounding tissue inflamed as well. Sensitization of C and A units was observed in the 
rat gastrocnemius muscle by infiltration with carrageenan [Handwerker et al (1991) Pain and 
Inflammation. Proceeding of the Vlth Work! Congress on Pain. Bond et al eds., Elsevier 
Science Publishers BV, pp. 59-70]. Based on these considerations, it appears that 
compression of the inflamed knee joint yields a noxious stimulus and this in turn activates a 

30 sympathetic response resulting in an increase in BP. 

Local inflammatk)n of the knee results in a state where otherwise innocuous stimuli 
results in a prominent autonomic response, including increased blood pressure (BP) and heart 
rate [see, e.g., Sata et al (1984) Neurosci. Lett . 52: 55-60]. Alternatively, neural outflow firom 
the inflamed knee is recorded [see, e.g. Neugebauer et al (1993) J, Neurosci . 70: 1365-1377]. 

35 An /ra vitro test that measures spontaneous discharge in injured skin by topical 

application may also be used, [see, e.g., Andreev et al (1994) Neurosci . 58: 793-798]. 
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(c) In vivo evaluation of formalin-induced nociception 

Administration of formalin into the paw results in a localized inflammation and a pain 
response that is moderate in intensity and continuous in duration. Unlike many other assays of 
nociception, the formahn assay measures tonic pain that is a result of tissue injury, and 
5 therefore is a nrodel which is more relevant to clinical pain states in humans [see Tjolsen et al 
(1 992) Pain 51: 5-17], In the rat the response to formalin-induced pain consists of 
spontaneous flinching behavior, characterized by paw lifting and paw shaking, and a rapid 
vibration of the paw after drawing it under the body. The flinching response can be reliably 
quantitated and exhibits two peaks of activity which are indicative of acute and tonic pain 

10 [Wheeler-Aceto and Cowan (1991) Psvchopharmacologv 104 : 35-44]. The early or acute 
phase lasts fi'om 0-5 min post-formalin and is followed by a quiescent period lasting 
^proximately 15 mia The tonic phase occurs from 20-35 min following formalin injection 
and is the interval where the number of flinching responses is maximal. This model has been 
characterized m several species [Tjolsen et al (1992) Pain 51: 5-17] and is sensitive to the 

1 5 analgesic eflFects of opiates administered by a variety of routes, including tocal administration 
directly into the paw. In addition, the test is particularly sensitive to the eflFects of k agonists 
[Wheeler-Aceto and Cowan (1991) Psvchopharmacologv 104 : 35-44]. 

Inflammation is induced by subcutaneous injection of 50 ml of a 5% formalin solution 
into the dorsal surfece of the right hind paw of male Sprague-Dawley rats weighing 70-90 g. 

20 Injections of drug are given into tte dorsal surfece of the paw prior to formalin injection, and 
flinching behavior is quantitated by counting the number of responses that occur during the 
tonic phase of pain, lasting from 20-35 min after formalin injectioa Resuks are expressed as 
the mean percent antagonism of formalin-induced flinching calculated for individual drug- 
treated, formalin-injected rats using the following formula: 

25 

(mean formalin response - mean ^ alinft resp onse) - individual response x 100 
mean formalin response - niean saline response 

The mean formalin response is the mean behavioral score of vehicle-treated and formalin- 
30 injected rats. The mean saline response is the pooled behavioral score from rats injected with 
50 ml of saline into the paw. 

(d) Randali-Selitto Test 

Numerous variations and exemplifications of this assay are known to those of skill in 
35 this art [see, Randall et al (1957) Arch. Int. Pharmacodvn . Ill : 409-419; see, also, e.g.. U.S. 
Patent No. 5,434,292, U.S. Patent No. 5,369,131, U.S. Patent No. 5,345,943, U.S. Patent No. 
5,242,944 and U.S. Patent No, 5,109,135. 
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The pain threshold is measured in this method as the amount of pressure in g required 
10 induce a flight reaction (struggle) when applied to the foot of an experimental animal 
exhibiting hyperalgesia, typically an inflamed paw, compared to a control, such as the same or 
equivalent animal in the absence of the inflammation, and/or in the absence of a test 
5 compound. Incremental pressure is applied to the paw with a wedge-shaped blunt piston onto 
the dorsal surfece of the hind paw by means of a paw pressure analgesia meter. The pressure 
required to elicit paw withdrawal, the paw pressure threshold (PPT), is determined. 

Stein and coworkers [Stein et al ( 1 988) Pharmacol. Biochem. Behav. 3 1 : 445-45 1 ; 
Stein ei al (1989) J. Pharmacol. Exp. Ther . 248: 1269-1275] have developed a model of 

1 0 peripheral inflammation and hyperalgesia in rats, which supports the role of opiates in 

mediating peripheral analgesia. In this protocol, modified Freund's adjuvant is used as the 
inflammatory stimulus, and the paw pressure test is used to assess the response of the rat to a 
painful pressure stimulus. The model is sensitive to opiate agonists of the ji, 8 and k subtypes, 
which produce analgesia upon administration [Antonijevic et al (1995) J. Neurosci . 15: 165- 

15 172; Stein et al (1988) Neurosci. Lett . 84: 225-228; Stein et al (1989) J. Pharmacol. Exp. 
Ther . 248: 1269-1275]. Histological verification ofopiate receptor localization and density 
have confirmed that peripheral opiate receptors are accessible on primary afferent nerve fibers 
and are upregulated following inflammation [Hassan ei al (1993) Neuroscience 55: 185-193; 
Przewlocki et al (1992) Neuroscience 48: 491-500]. 

20 Experiments are conducted in rats weighing 1 50-250 g at the time of inoculatioa 

Modified Freund's complete adjuvant (FCA) is used as the inflammatory stimulus. Rats are 
administered an i.pl injection of the FCA suspension into the right hind foot. Hyperalgesia 
and antinociception are evaluated using the paw pressure test. The rat is gently restrained and 
incremental pressure is applied to the paw with a wedge-shaped blunt piston onto the dorsal 

25 sur&ce of the hind paw by means of a paw pressure analgesia meter. The pressure required to 
elicit paw withdrawal, the paw pressure threshold (PPT), is determined. A cutoff pressure of 
250 g is used to avoid undue stress and pain to the animal. Baseline responding is established 
by determining the average of three consecutive trials separated by 10 sec. The same 
procedure is conducted on the contralateral side aiKl the sequence of sides is alternated 

30 between animals to control for order effects. Typically injections are not made in the 

contralateral (noninflamed) paw; however, in selected cases drugs may be administered to the 
contralateral paw to evaluate the potential for drug effects in the absence of inflammation. 

Analgesic activity is determined by expressing the increase in PPT resulting fi-om the 
effect of the drug as a percentage of basal preinjection thresholds. 

35 Hyperalgesia can also be produced by inflammatory stimuli such as yeast or 

carrageenan, endogenous inflammatory mediators such as bradykinin or prostaglandins, or 
other types of chemical irritants [see Hargreaves and Joris (1993) APS Jomnal 2: 51-59]. 
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(e) Acetic acid-induced writhing 

This test identifies novel agents which exhibit peripheral analgesic activity against 
visceral or chemical pain [see Barber and Gottschlich (1986) Med. Res. Rev . 12: 525-562; 
Ramabadran and Bansinath (1986) Pharm. Res . 3: 263-270]. Injection of acetic acid into the 
5 peritoneal cavity is used as the noxious stimulus, and the number of writhing responses that 
occur in response to acetic acid are counted in order to quantify the response to pain. 
Conrqx)unds which possess analgesic activity reduce the number of writhing responses that 
occur. Opiate agonists of the m and k subtype exhibit analgesic activity in this model [Barber 
and Gottschlich (1986) Med, Res. Rev . 12: 525-562; Millan (1990) Trends Pharmacol Sci . 
10 11: 70-76]. Novel conqx)unds which demonstrate potency and efficacy in this assay are 

potential drugs for the treatment of various pathological conditions involving peripheral pain. 

The writhing assay is adapted from the procedure originally described by Taber et al. 
[(1969) J, Pharmacol. Exp. Ther . 169 : 29-38], using male CF-1 mice weighing 20-25 g. 
Animals are treated with various doses of drugs prior to the administration of an i.p. injection 
1 5 of 0.6% acetic acid solutioa Mice are then placed into observation chambers and the number 
of writhmg responses, as defined by a fiiU hindlimb extension and retraction, are recorded. 

The mean nxmiber of writhing responses is calculated for vehicle-treated control mice, 
and the percent inhibition (% I) of writhing is calculated for each mouse that is treated with 
drug using the foUlowing formula: 

20 

% I = 100 x (mean control writhing responses - indiviHiifll test responses^ 
mean control writhing responses 

(f) Hyperalgesia induced by tape stripping 

25 The objective of this assay is to identify novel agents which exhibit peripherally- 

mediated analgesia in circumstances, such as bums and abrasions, which lead to hyperalgesia. 
In such injuries, the loss of the stratiun comeum is followed by an inflammatory response 
(erythema) and a painfiil response to otherwise innocuous stimuli. Removal of the stratum 
comeimi by repeated application and renK>val of cellophane t^, termed tape stripping, has 

30 been shown to be a sinq>lified model of these injuries, which share characteristics of first 
degree bums [see Flyrai (1985) Percutaneous Absorption . R.L. Bronaugh and H.I. Maibach, 
eds.. Marcel Dekker Inc., pp. 18-42]. This method of barrier disruption avoids the application 
of potentially toxic chemicals and permits evaluation of peripheral analgesics following topical 
administration because tape stripping removes the barrier to effective topical therapy (the 

35 stratum comeum) wdiile simultaneously resulting in inflammation and hyperalgesia. Tape 
stripping has been validated in humans as a model for the testing of topical agents [Pershing et 
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a/.(1994) Antiinicrob. Agents Chemother. 38: 90-95; Roy and Flynn (1990) Pharm. Res . 7: 
842-847]. 

Experiments are conducted in male Sprague-Dawley rats weighing 250-500 g at the 
time of treatment. After anesthesia of the rat with ketamine-xylamine, a 1-3 cm^ patch of rat 
5 skin is treated by repeated application and removal of tape. This procedure results in removal 
of the stratum comeum as determined by a glistening appearance of the skin. The tape stripped 
skin is evaluated for a visible erythema and for sensitivity to contact by heat or pressure stimuli 
using a focused beam of light, by testing in the paw pressure apparatus or by touch with von 
Frey hairs. The diameter of the von Frey hairs wiD be selected based on a diameter which 

1 0 causes no response in control rats but has a readily detectable response in treated rats. 

Typically analgesics will be formulated in a suitable topical medium and applied to the 
treated skin. Some rats will receive only the topical medium without analgesic to control for 
an effect of the topical medium alone. The presence of analgesia is determined by the latency 
to respond to the heat stimulus or by response to touch or pressure. 

15 Pharmacological activities of compounds of the present invention are shown m Tables 

I, II, III and IV in which Kj: nM (^H-dq)renorphin and ^H-U-69, 593) show in vitro binding 
assay results as described in In vitro binding assay (Primary Screen); and A50 (^g); i.paw 
show in vivo formalin-induced nociception results as described in "(c) In vivo evaluation of 
fonnalin-induced nociception^'.. 

20 

TABLE I 
Compounds of Formula I 

Q 

\ X-3a-i 

/ , J?^-e,R=S02CH3 

/~\ J?^-9a-f,R = COiCH3 

R-N N-^ X^.10a-i;R»COCH3 

— ' o 

25 



Compounds 


R 


Ar 


Ki,DM 

^•Diprenorphin 'H-U-69493 


Lste Phase 
Formalin 

A« (mR);Lpaw 


GR 89696 
W 


CO1CH3 


3,4 - CI2 


0.095,0.10 


1.6, 1.5 


0.35(0.20-0,62) 


ADL-OI-0143-6 

(/r-i) 


Bn 


3,4-Cl2 


57, 38 


9.3 


53% @ 300 


ADL-01-0047-9 
(«-2) 


H 


3.4. CI: 


14, 17 


1.5, 1.3 


57% @ 300 
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Compounds 


R 


At 


^H-Diprenorpbin ^H-U-69,593 


Late Phase 
Formalin 
A50 imgjtLpaw 


ADL-01-0039-6 
(J?-3») 


SO2CH3 


3.4-CI2 


0.2, 1.3 


0.19, 0.5 


14(5.6-29) 


ADL-0 1-0040-4 
(i?-3b) 


CHjCOjt-Bu 


3,4-Cl2 


30%@ luM 


75%@ luM 


75% I @ 1 jiM 


ADL-0 1-0042-0 
(^-3c) 


CH2CO2H 


3,4. CI2 


62%@ luM 


23,21 


26% @ 300 


ADL-0 1-0048-7 


Bn02C 


3,4-Cl2 


36%@ luM 


379, 249 


Not tested. 


ADL-0 1-004 1-2 


HO2C 


3,4-Cl2 


39%@ luM 


37, 28 


22% A @ 300 


ADL-0 1-0 148-5 
(*-3l) 


COCH3 


3,4 - CI2 


4.2, 1.4 


0.11,0.14 


95% @ 300 


ADL-01-0149-3 
(*-3g) 


P0(0Et)2 


3,4 -Cb 


99, 33 


1.3, 1.4 


54% @ 300 


ADL-Ol-OlSO-l 
(Jf-3h) 


COCF3 


3.4-02 


6.9, 1.8 


0.26, 0.16 


94% @ 300 


ADL-OI.0151-9 
{*-3i) 


CONH2 


3,4-Cl2 


56, 29 


2.9 


68% @ 300 


ADL-01-0156-8 
(if-3j) 


CHO 


3,4. CI2 


96%@ luM 


0.40 


65% @ 300 


ADL-01-0165-9 
(*-3l) 


SO2-T0I 


3,4-Cl2 


120 


6.2 


24% @ 300 


ADL-01-0135-2 


SO2CH3 


3.4. CI2 


5.4, 4.0 


0.37, 0.65 


96% @ 300 


ADL-Ol-Oin-O 


SO2CH5 


P-SO2CH3 


41%@luM 


20,31 


Not tested. 


ADL-Ol-0119-6 


SO2CH3 




15%@luM 


5l%@luM 


Not tested. 


ADL-0 1-0 120-4 
(J?^-M) 


SO2CH3 


P^F3 


16,17 


1.3, 1.9 


97% @ 300 
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Compounds 


R 


Ar 


Ki, nM 

^H-Diprenorphin ^H-U-69tS93 


Late Phase 
Formalin 
Am (oie);LDaw 


ADL.0)-0134-5 


SO2CH3 


3-indole 


74% 


5.3,3.2 


Not tested. 


ADL-0 1-0092-5 

(^,5-98) 


CO2CH3 


P-SQ2CH3 


11 


0.37, 0.42 


46% @ 300 


ADL-0 1 -0094-1 
(*,5-9b) 


CO2CH3 


P^F3 


0.49 


0.076, 0.13 


98% @ 300 


ADL-0 1-0095-8 


CO2CH3 


3*indole 


3.0 


0.27, 0.40 


95% @ 300 


ADL-OI-0096-6 


CO2CH3 


0-NO2 


37 


0.74,0.73 


93% @ 300 


ADL-OU0097-4 
(^^"9e) 


CO2CH3 


o-OCHa 


7.3 


0.46. 1.3 


98% @ 300 


ADL-01 -0098-2 


CO2CH3 


0-NH2 


4.6, 3 J 


0.67, 0.41 


97% @ 300 


ADL-01-0144-4 


COCH3 


P-SO2CH3 


27% 


2.3 


6% @ 300 


ADL-01-0145-1 

/DC 1Alk\ 

(Iih3-1vD) 


COCH3 


P-CF3 


26, 24 


2.0 


89% @ 300 


ADL-01-0157-6 
(/r^-lOc) 


COCH3 




45%@ luM 


16 


Not tested. 


ADL-01 -01 58-4 
(J?^-10d) 


COCH3 


m-NOz 


94%@ luM 


0.72 


Not tested. 


ADL-01-0163^ 
(i?J-IOc) 


COCH3 


o-NOj 


541 


24 


Not tested. 


ADL-01 -01 59-2 
(J?^.10f) 


COCH3 


P-NO2 


59%@ luM 


2.4 


Not tested. 


ADL-01 -0093-3 


Bn 


P-CF3 


2.2. 2.4 


0.39, 0.57 


92% @ 300 
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TABLE II 
Compounds of Formula II 




HCl 



5 



Compoands 


R, D 


R* 


K((nM) 
k 

i "1 

DiprenorphiD 


Kf(nlVl) 
k 


Late Phase 
Fonnalin 
A50 (mg) 


ADL-01.00I7-2 


7.OCH3, n=l 




4.7 


0.8 


44% A 
@300 


ADL-01-0020^ 


7-OCH3, n=l 


1 

(TO 


142 


20 


124 


ADL-01-0018-0 


7-OH, n=l 




0.6 


0.18 


7 


ADL-01-0021-4 


7.OH, n^l 




549 


432 


Not tested. 


ADL-01-0019-8 


7-OCH2C02H,n-l 


CI 


40 


7 


39% @ 300 


ADL-01-0029-7 


7-NO2, n=l 




2.8 


0.8 


65 


ADL-01-0034-7 


7-NO2, n=l 




57%@lmM 


12.8 


40% A 

@300 


ADL^I-0031-3 


7-NO2. n=I 




9.6 


0.7 


891 


ADL-0 1^32-1 


7-NH2, n=I 




2.2 


0.35 


19 


ADL-01 -0052-9 


7-N{CH2C02Et)2,n=l 




4.6 


0.68 


37% A 
@300 


ADL-0 1-0037-0 


7-N(CH2COitBu)2, n=l 




7.4 


2.8 nM 


155 


ADL-01 -0044-6 


7-N(CH2C02H)2, n=l 




3.8 


0.68 


232 
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CompoDDds 




R' 


Ki (oM) 
k 
l'H| 
Diprenorphia 


K4(nM) 
k 

|*H|U69,593 


Late Phase 
Formalin 
Aso (mg) 


ADL-01-0070-I 


7-NH(CH2)3P03El2, n=l 


-H2Cn,-X^^CI 


6.2 


2.2 


Not tested. 


ADL-0 1-0053-7 


7-NHPCSEt2, n=l 




2.4 


0.6 


34 


ADL-0 1-0090-9 


7-S02NCH,Bn, n=l 
6-OMe 




48 


8.0 


Not tested. 


ADL-0 1-0099-0 


7.S02NCH3Bn, n=l 




200 


' 40 


Not tested. 


ADL-01-0051-1 


-H, n=2 




8.4 


2.8 


21% A 
@300 


ADL-01-0107-1 


R=H, n=0 




12 


2.0 


80% 
@300 


ADL-Ol.0109-7 


R=H,n-0 


^<^SO,CH, 


46% @ 
] mM 


29 


Not tested. 


ADL-OI-OlOS-9 


R=H, n=0 




29% @ 
1 mM 


146 


Not tested. 


ADL-01-0104-« 


R=a n=0 




5,7 


0.74 


Not tested. 


ADL-01-0106-3 


R«H, n=0 




75% @ 
ImM 


9 


Not tested. 


ADL-01-0105.5 
(±)-Niravoline 


R=H, n=0 




13 


1.8 


92% 
@300 
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Table III 
Compounds of Formula 111 



5 



Compounds 


X 


R 


R' 


Ki(nM) 
k 

I^H lINpreoorpbiD 


Ki(nM) 
k 

|^H|U69»593 


Utc Pkftse 

Aso(Big) 


ADL-0 1-0004-0 


-H 


-NO: 
(3-5%;>-N02) 




0.65 


0.25 


16 


ADL-01 -0030-5 


-H 


-H 




2.9. 9.0 


0.7» 1.0 


29 


ADL-OI-0055-2 


-OH 






0.61 


0.085 


15 


ADU)l-0033-9 


-H 


-H 




0.2 


0.1 


5.3 


ADL-Ol -0056-0 


-OH 


R=H 




0.09 


0.07 


2.7mg/fn$ (i-paw) 
0.18mg/kg(sc) 


ADL-01-0062-8 


-H 


-H 




0.20 


0.26 


27 


ADL-OI -0067-7 


-OH 


R«H 




0.16 


o.n 


97% 
@300 


ADL-OI -0084-2 


-H 


-H 




0.28 


0.08 


95% A 
@300 


ADL-0 1-0079-2 


-H 


-H 




24% 
@ 1 mM 


1.35 


Not tested. 


ADL-0I-0II5-4 


-H 


-NO2 




35 


3.2 


Not tested. 


ADL-Ol.0128-7 


-H 


-NO2 




0.3 


0.07 


Not tested. 


ADU)l-0129-5 


-H 


-NO2 




31 


1.5 


Not tested. 
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Compoands 


X 


R 


R' 


Ki(iiM) 
k 

[^IDiprenorphio 


Ki(dM) 
k 

|^H|U69^93 


Ute Phase 
Formalin 


ADL-OI-0132-9 


-H 


-NOi 




76% 
@ ImM 


6.4 


Not tested. 


ADL-OI-0133-7 


-H 


-NO: 




25% 
@ ImM 


79% 

^ ImM 


rxui icsicu. 


ADL-OI-0138-6 


-H 


-NOj 




19% 
@ 1 mM 


168 


Not tested. 


ADL-0 1-0005-7 


-H 


2,3-Br2 
4-NH2 


CI 


9.4 


4.25 


306 


ADUO I -0007-3 


-H 


-N»2 


CI 


0.14 


0.04 


0.4 


ADL-0 1-0024-8 


-H 


-H 




8.15 


1.45 


65 


AOL>01-0089-t 


-H 


-H 


-H2C.^j^^NH2 


13 


0.85 


58% 
@300 


ADL-0I-0I03-0 


-H 


-H 




22 


1.8 


52% 
@300 


ADL-01^35-4 


-H 


-H 




0.10 


0.055 


7 


ADL-Ol-0068-5 


-H 


-H 




0.09 


0.10 


0.02 mg^^s.c) 


ADL-OI-0076-8 




R=H 




0.18 


0.12 


0.02 mg/kg sc 


ADL-OI-0n3-9 


-H 


-NH2 


H2N 


20 


2.6 


81% @ 300 


ADU)l-0059-0 
(EMD 60400) 








0.8 


0.175 


33 


ADl>01-OI36-0 


.H 


-NH2 ^ 




61% 
@ 1 mM 


43 


Not tested. 


ADL-01 -0008-1 


-H 


-NH-a-D-Asp 




3.65 


1.05 


72 


ADU)1 -0009-9 


-H 


-NH-a-L-Asp 




1.9 


0.5 


9.1 
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Compottads 


X 


R 


R' 


Ki(aM) 
k 

I^IDiprenorpbio 


Ki (dM) 
k 

I^H|U69393 


Late Phase 
Formalin 
Ajo(ing) 


ADUOI-OOIO-? 


-H 


NH-a-L-(Asp>2 


CI 


2.0 


0.67 


14 


ADL-0 1-0006-5 


-II 


-NH-b-L-Asp 




2.3 


0.7 


47 


ADU)3.1066 


-H 


-NH-g-D-Glu 








62 


ADL-0 1-00 11-5 


-H 


-NfSOjMOi 




6.45 


L2 


58 


ADL-0 1 -0060-2 


-H 


-H 


HaCOzSfc-'^ 


57% 
@lmM 


6.4, 8.9 


17 


ADM)l-0075-0 


-H 


-H 


NHCH2 

H3CO2S 


54,40 


6.8, 3.5 


0.0 mgf^g 
(S.C) 


ADL-01-0050-3 


-H 


-H 

1 


HaCOzSfc-'^ 


0.38, 0.45 


0.01,0.09 


28 


ADL-0 1 -0069-3 


-H 


-H 


M3C02O}2 


0.83, 0.49 


0.29, 0.43 


Not tested. 


ADL-01-0077-6 


-H 


-H 




2.2, 3.8 


0.64, 0.38 


Not tested. 


ADU)l-0n2-l 


-H 


-H 


HjCOjSfe-N'^^CHs 


63% at 
1 mM 


10.8 


91% @ 300 


ADL-0 1-01 27-9 


-H 


-H 




ITfO 




n%n ICSICu. 


ADL-01-0t26-l 


-H 


-N(S02Mc>2 




7% 
@ 1 mM 


58% 
@ ImM 


Not tested. 


ADW)l-0124-6 


A\ 


-NHKhEh 


Et2Q3PHN''^^ 


33 


48 


Not tested. 


ADL^I^139-4 


-H 


-NHPOjEh 




56% 
^ ImM 


76 


Not tested. 


ADL-01 -0063-6 
(EMD 61753) 


-OH 






0.52 


0.34 


59 mg/ms (i-paw) 
28 mg^(sc) 
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CompoiiiiiU 


X 


R 




Ki(nM) 
k 

|^H]DiprcnorphiB 


Ki(DM) 
k 

I*H|U69,593 


Late Phase 
F'omuHD 
Aso (mc) 


ADL-0 1-0023-0 


-H 


-H 




25, 18 


4.8. 3.0 


67 


ADU)l-0027-l 


-H 


-H 


a 


55, 42. 60 


7.7.15 


174 


ADL-01-0036-2 


-H 


-H 


H3C02Sj*fV| 


0.2, 0.17 


0.21, 1.7 


27 


ADL-0 1-0064^ 




R=H 




0.23 


0.16 * 


Not tested. 


ADL-0 1-0049-5 


-H 


-H 


a 


5.4. 3.7 


0.36, 0.39 


39 


ADU)1.0061-0 


-H 


-H 


a 

OH ^"2 


0.43, 0.88 


0.33, 0J8 


29 


ADL-OI-0054-5 


-H 


-H 


H 


0.94. 0.28 


0.5. 0.07. 0.06 


13 


ADM) 1-0058-6 


-H 


-H 


CH2 


0.12. 0.013 


0.050. 0.060 


0.009 ing/Kg(s.c.) 


ADL-Ol-Oin-3 


-H 


-H 




0.30 


0.12 


97% @ 300 


ADL-01-0123-8 


-H 


-H 




1.3 


0.)8 


98% @ 300 


ADL-OI-0085-9 


-H 


-H 


CH2 


22,13 


3.3. 1.3 


90%A 
(§300 


ADU)|.0}00m6 


-H 


-H 


CH2 


65%@lmM 


98%@1mM 


43% 

@300 


ADU)l-0122-0 


-H 


-H 




52 


4.8 


51% @ 300 


ADM)l-007M 


-H 


-H 


a 
^3C0 


5.4.4.9 


2.2. 1.2 


Not tested. 
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Corapoands 


X 


R 


R* 


k 

1^1 DiprenorphiD 


Ki (oM) 
k 


Late Phase 
Foraulie 

A50(Blg) 


ADL4)l-0n0-5 


-H 


-H 




75% at 
1 mM 


9.0 


32%@300 


ADL-0 1-01 25-3 


-H 


-H 




19 


2.2 


40% @ 300 


ADL-01-0146-9 


.H 


-H 


OCH3 

Li 1 


100%@lmM 


#\ f ft / ^\ ■ m. m 

9t%@lmM 


94% @ 300 


ADU)l-OI40-2 


-OH 




OMe 


1.06 


0.36 


Not lesied. 



TABLE IV 
Compoands of Formula IV 



CH3 




Compounds 


R 


Ki(nM) 
dipreoorpbiBc 


Ki(aM) 
IW9593 


Late Phase 
Fonnalin 
Aso(me> 


U-50488 


CI 


4.3 


0.6 


Not tested. 


ADL-Ol-0012-3 
(5a) 


N02 

H2C^ 


596 


100 


Not tested. 


ADL-01-0014-9 
(5b) 


NH2 


1031 


433 


Not tested. 
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CompouDds 


R 


Ki(nM) 
diprenorphim 


K|(nM) 
U-69593 


Lale Phase 
Fomuilin 


ADL-01-0015-6 
(5c) 


NO2 

h^chQ-ci 

CI 


6.7 


1.4 


3.5 


ADL-01-0016-4 
(5d) 


NH2 

HjC-Q-CI 
CI 


10.6 


1.7 


72.0 


ADL-0 1-0025-5 

{St) 


NHS02CH3 


3185 


675 


Not tested. 


ADL-01-0028-9 
(5!) 


NHCH2CO2H 


\4%@ l^M 


866 


Not tested. 


ADL-01-0066-9 
(5g) 




77% @ luM 


3.75 


59% 
@300 ^ig 


ADL-0I-006S-1 
(5h) 


NO2 

H2C-{~)-CF3 


59%@ IfiM 


13.4 


58% 
@300^g 


ADL-01-0080-0 
(5i) 


NH2 


43%@ ]^M 


5.4 


73% 
@ 300 Jig 


ADL-01-0n8-8 
(5j) 


N(S02CH3)2 

H2C-^-CF3 


13%@ IjiM 


48% @ 


Not tested. 


ADL-01-0137-8 
(Sk) 


NHSO2CH3 
H2C-^^^CF3 


16%@ l|iM 


216.0 


Not tested. 
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Compounds 


R 


Ki(DM) 
diprenorphinc 


Ki(nM) 
U-69S93 


Late Phase 
Formalin 
A» (mg) 


ADL-01-OI30.3 


NHCH2CO2H 


43.5 


2.35 


4.7 


ADL-01 -0083-4 
(Sm) 


CF3 


192.5 


11.25 


6.2 


ADL-OI-0087-5 
(5b) 


CF3 
N02 


61%@ l^M 


10.85 


* 

70% 
® 300 uc 


ADL-OI-0088-:3 
(So) 


02N CF3 




1 A. 


50yb 

@ 300 ^g 


ADL-01 -0114-7 
(5p) 


CF3 


53% @ l^M 


25,0 


Not tested. 


ADL-01-0116-2 
(5q) 


CF3 

^ \i // ^ 


77% @ I^M 


6.4 


Not tested. 


ADL-0 1-0 142-8 
(5r) 


CF3 

H2C-^_^NH2 






iNoi lesiea. 


ADL-OI-0013-l 
(5s) 




1171 


330 


Not tested. 


ADL-01-0071-9 
(St) 


HjC-^^^— SO2CH3 


40%@ l(iM 


96 


Not tested. 



FORMULATIONS OF THE PRESENT INVENTION 

5 EflFective concentrations of one or more of the compounds of the present invention or 

pharmaceutically acceptable derivatives thereof are mixed with a suitable pharmaceutical 
carrier or vehicle for systemic, topical or local administration. Compounds are included in an 
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amount effective for reducing the hyperalgesic state or other symptoms for which treatment is 
conteiiq)lated. The concentration of active compound in the composition will depend on 
absorption, inactivation, excretion rates of the active compound, the dosage schedule, and 
amount administered as weU as other fectors known to those of skill in the art. For topical and 
5 local administration, the dosages are higher, typically at least about 5 to 10 fold, than the 
amount delivered when admmistered systemically orally. 

The compounds of the present inventu)n possess analgesic activity and can be used for 
the relief of pain without loss of consciousness. For exanqsle, compounds can be used to treat 
muscle spasm, arthritis and other musculoskeletal conditions, e.g., bursitis, relieve mild to 

10 moderate postoperative and postpartum pain, dysmenorrhea and pain of traumatic origin. 
Additionally, the conqx)unds of the present invention can be administered for the treatment of 
severe pain, e.g., pain associated with adenocarcinoma, amputation of a limb, and third degree 
bums over a major portion of the body in animals and humans. 

Selected compounds of the present invention have activity as narcotic antagonists. 

15 They can be used to counteract or prevent excessive central nervous system depression and 
respiratory depression resulting from the administration of nwrphine or other morphine-like 
drugs, e.g., hydromorphone, oxymorphone, methadone and meperidine. The confounds are 
also capable of inducing an abstinence syndrome in narcotic addicted subjects, i.e., induce 
withdrawal effects for diagnostic purposes. 

20 The dosage of the conqjound of Formulas I, II, III, IV and V for analgesic purposes is 

from about 0.001 to about 20 mg/kg body weight of the patient. The conqx>unds of Formulas 
I, II, III, IV and V are conveniently prepared in 5, 10, 25, 50, 75, 100 and 200 mg dosage 
units for administration for 1 to 4 times a day. Preferred unit dosages are from 0.05 to 10 
mg/kg body weight of the patient. 

25 The conq)ounds are administered orally, parcnterally, rectally and topicaUy. 

Pharmaceutical carriers or vehicles suitable for administration of the compounds and 
for the methods provided herein include any such carriers known to those skilled in the art to 
be suitable for the particular mode of administration. In addition, the compounds may be 
formulated as the sole pharmaceutically active ingredient in the composition or may be 

30 combined with other active ingredients. 

a) Systemic Formulations 

The formulations of the present invention are provided for administration to humans 
and animals in unit dosage forms, such as tablets, capsules, pills, powders, granules, sterile 
35 parenteral solutions or suspensions, and oral solutions or suspensions, and oil- water emulsions 
containing suitable quantities of a compound of Formulas I, II, III, IV and V or 
pharmacologically acceptable salts thereof 
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Pharmaceutical dosage unit forms are prepared to provide from about 0.05 mg to 
about 500 mg and preferably from about 1.0 to about 200 mg of the essential active ingredient 
or a combination of essential ingredients per dosage unit form. 

Oral pharmaceutical dosage forms are either solid or liquid. The solid dosage forms 
5 are tablets, capsules, granules, and bulk powders. Types of oral tablets include compressed, 
chewable lozenges and tablets which may be enteric-coated, sugar-coated or film-coated. 
Capsules may be hard or soft gelatin capsules, \\iiile granules and powders may be provided in 
non-eflFervescent or eflFervescent form with the combination of other ingredients known to 
those skilled in the art. 

10 Pharmaceutically acceptable carriers utilized in tablets are binders, hibricants, diluents, 

disintegrating agents, coloring agents, flavoring agents, and wetting agents. Enteric-coated 
tablets, due to their enteric-coating, resist the action of stomach acid and dissolve or 
disintegrate in the neutral or alkaline intestines. Sugar-coated tablets are compressed tablets to 
which different layers of pharmaceutically acceptable substances have been applied. Film- 

15 coated tablets are compressed tablets vfhkh have been coated with a water soluble polymers. 
Multiple compressed tablets are compressed tablets made by more than one compression cycle 
utilizing the pharmaceutically acceptable substances previously mentioned. Coloring agents 
may also be used in the above dosage forms. Flavoring and sweetening agents are used in 
compressed tablets, sugar-coated, multiple compressed and chewable tablets. Flavoring and 

20 sweetening agents are especially useful in the formation of chewable tablets and lozenges. 

Examples of binders inchide glucose solution, acacia mucilage, gelatin solution, 
sucrose and starch paste. Lubricants include talc, starch, magnesium or calcium stearate, 
lycopodium and stearic acid. Diluents include, for example, lactose, sucrose, starch, kaolin, 
salt, mannitol and dicalcium phosphate. Disintegrating agents include com starch, potato 

25 starch, bentonite, methylceUulose, agar and carboxymethylcellulose. Cobring agents include, 
for example, any of the approved certified water soluble FD and C dyes, mixtures thereof and 
water insoluble FD and C dyes suspended on alumia hydrate. Sweetening agents inchide 
sucrose, lactose, mannitol and artificial sweetening agents such as sodium cyclamate and 
saccharin, and any number of spray dried flavors. Flavoring agents include natural flavors 

30 extracted from plants such as fiuits and synthetic blends of compounds which produce a 
pleasant sensation. Wetting agents include propylene glycol monostearate, sorbitan 
monooleate, diethylene glycol monolaurate and polyoxyethylene laural ether. Enteric-coalings 
include &tty acids, &ts, waxes, shellac, annnoniated shellac and cellulose acetate phthalates. 
Film coatings include hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene 

35 glycol 4000 and cellulose acetate phthalate. 

Liquid oral dosage forms include aqueous solutions, emulsions, suspensions, solutions 
and/or suspensions reconstituted from non-effervescent granules and effervescent preparations 
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reconstituted from effervescent granules. Aqueous solutions include, for example, elixirs and 
syrups. Emulsions are either oil-in water or water-in-oil. 

Elixirs are clear, sweetened, hydroalcoholic preparations. Pharmaceutically acceptable 
carriers used in elixirs include solvents. Syrups are concentrated aqueous solutions of a sugar, 
5 for example, sucrose, and may contain a preservative. An emulsion is a two-phase system in 
which one liquid is dispersed in the form of small globules throughout another liquid. 
Pharmaceutically acceptable carriers used in emulsions are non-aqueous liquids, emulsifying 
agents and preservatives. Suspensions use pharmaceutically acceptable suspending agents and 
preservatives. Pharmaceutically acceptable substances used in non-effervescent granules, to be 

10 reconstituted into a liquid oral dosage form, include dUuents, sweeteners and wetting ^ents. 
Pharmaceutically acceptable substance used in eflFervescent granules, to be reconstituted into a 
liquid oral dosage form, include organic acids and a source of carbon dioxide. Coloring and 
flavoring agents are used in all of the above dosage forms. 

Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of preservatives 

15 include glycerin, methyl and propylparaben, benzoic acid, sodium benzoate and alcohol 
Examples of non-aqueous liquids utilized in emulsions include mineral oil and cottonseed oil. 
Exanq)les of emulsifying agents include gelatin, acacia, tragacanth, bentonite, and surfactants 
such as polyoxyethylene sorbitan monooleate. Suspending agents include sodium 
carboxymethylcellulose, pectin^ tragacanth, Veegum and acacia. Diluents include lactose and 

20 sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening agents 
such as sodium cyclamate and saccharin. Wetting agents inchide propylene glycol 
monostearate, sorbitan monooleate, diethylene glycol monolaurate and polyoxyethylene lauryl 
ether. Organic acids include citric and tartaric acid. Sources of carbon dioxide include sodium 
bicarbonate and sodium carbonate. Coloring agents include any of the approved certified 

25 water soluble FD and C dyes, and mbctures thereof Flavoring agents include natural flavors 
extracted from plants such fruits, and synthetic blends of compounds which produce a pleasant 
taste sensation. 

Parenteral administration of the formulations of the present invention includes 
intravenous, subcutaneous and intramuscular administrations. 

30 Preparations for parenteral administration include sterile solutions ready for injection, 

sterile dry soluble products ready to be combined with a solvent just prior to use, includii^ 
hypodermic tablets, sterile suspensions ready for injection, sterile dry insoluble products ready 
to be combined with a vehicle just prior to use and sterile emulsions. The solutions may be 
either aqueous or nonaqueous. 

35 Pharmaceutically acceptable carriers used in parenteral preparations include aqueous 

vehicles, nonaqueous vehicles, antimicrobial agents, isotonic agents, buffers, antioxidants, local 
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anesthetics, suspending and dispersing agents, emulsifying agents, sequestering or chelating 
agents and other pharmaceutically acceptable substances. 

Examples of aqueous vehicles include Sodium Chloride Injection, Ringers Injection, 
Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and Lactated Ringers Injection. 
5 Nonaqueous parenteral vehicles include fixed oils of vegetable origin, cottonseed oil, com oil, 
sesame oil and peanut oil. Antimicrobial agents in bacteriostatic or fungistatic concentrations 
must be added to parenteral preparations packaged in multiple-dose containers which include 
phenols or cresols, mercurials, benzyl alcohol, chlorobutanol, methyl and propyl p. 
hydroxybenzoic acid esters, thimerosal, benzalkonium chloride and benzethonium chloride. 

10 Isotonic agents inchide sodium chloride and dextrose. Buffers include phosphate and citrate. 
Antioxidants include sodium bisulfete. Local anesthetics include procaine hydrochloride. 
Suspending and dispersing agents include sodium carboxymethylceUuose, hydroxypropyl 
methylcellulose and polyvinylpyrrolidone. Emulsifying agents include Polysorbate 80 (Tween 
80). A sequestering or chelating agent of metal ions include EDTA. Pharmaceutical carriers 

15 also include ethyl alcohol, polyethylene glycol and propylene glycol for water miscible vehicles 
and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment. 

The concentration of the pharmaceutically active con^und is adjusted so that an 
injection provides an eflFective amount to produce the desired pharmacological effect. The 
exact dose depends on the age, weight and condition of the patient or animal as is known in 

20 the art. 

The unit-dose parenteral preparations are packaged in an ampoule or a syringe with a 

needle. 

All preparations for parenteral administration must be sterile, as is known and practk:ed 
in the art. 

25 Illustratively, intravenous or intraarterial infiision of a sterile aqueous solution 

containing an active conq^ound is an eflFective mode of administration. Another embodiment is 
a sterile aqueous or oily solution or suspension containing an active material injected as 
necessary to produce the desired pharmacological eflFect. 

Pharmaceutical dos^e forms for rectal administration are rectal suppositories, capsules 
30 and tablets for systemic eflFect. 

Rectal suppositories are used herein mean solid bodies for insertion into the rectum 
which mek or soften at body tenq)erature releasing one or more pharmacologically or 
therapeutically active ingredients. 

Pharmaceutically acceptable substances utilized in rectal suppositories are bases or 
35 vehicles and agents to raise the mehing point. 

Examples of bases include cocoa butter (theobroma oil), glycerin-gelatin, carbowax, 
(polyoxyethylene glycol) and appropriate mixtures of mono-, di- and triglycerides of fatty 
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acids. Combinations of the various bases may be used. Agents to raise the melting point of 
suppositories include spermaceti and wax. Rectal suppositories may be prepared either by the 
compressed method or by molding. The typical weight of a rectal suppository is about 2 to 3 
gm. 

5 Tablets and capsules for rectal administration are manufactured using the same 

pharmaceutically acceptable substance and by the same methods as for formulations for oral 
administration. 

The pharmaceutically therapeutically active compounds of Formulas 1, II, III and IV 
are administered orally, parenterally or rectally in unit-dosage forms or mukiple-dosage forms, 

1 0 Unit-dose forms as used herein refers to physically discrete units suitable for human and animal 
subjects and packaged individually as is known in the art. Each unit-dose contains a 
predetermined quantity of the ther^utically active con^jound suflRcient to produce the 
desired therapeutic effect, in association with the required pharmaceutu^al carrier, vehicle or 
diluent. Examples of unit-dose forms include ampoules aiid syringes individuaUy packaged 

15 tablet or capsule. Unit-dose fonns niay be administered in fractions or niuhiples thereof A 
multiple-dose form is a phualhy of identk:al unit-dosage forms packaged in a single container 
to be administered in segregated unit-dose form. Examples of muhiple-dose forms include 
vials, bottles of tablets or capsules or bottles of pint or gallons. Hence, multiple dose form is a 
multiple of unit-doses whk:h are not segregated in packaging. 

20 Compoimds of the present invention in formulations may be included with other active 

con^unds to obtain desired combinations of properties. Other active compounds with 
known pharmacological properties include analgesics such as aspirin, phenacetin 
acetaminophen, propoxyphene, pentazocine, codeine, meperidine, oxycodone, mefenamic acid, 
and ibuprofen; muscle relaxants such as methocarbamol, orphenadrine, carisoprodol, 

25 nrieprobanfiate, chlorphenesin carbamate, diazepam, chlordiazepoxide and chlorzoxazone; 
analeptics such as caffeine, methylphenidate and pentylenetetrazol; corticosteroids such as 
methytprednisolone, predmsone, prednisolone and dexamethasone; antihistamines such as 
chlorpheniramine, cyproheptadine, promethazine and pyrilamine. 

30 b) Local and Topical Formulations 

Typically a therapeutically effective dosage is formulated to contain a concentration of 
at least about 0.1% w/w up to about 50% w/w or more, preferably more than 1% w/w of the 
active compound to the treated tissue. The active ingredient may be administered at once, or 
may be divided into a number of smaUer doses to be administered at intervals of time. It is 
35 understood that the precise dosage and duration of treatment is a function of the tissue being 
treated and may be determined enq)irically using known testing protocols or by extrapolation 
from in vivo or in vitro test data. It is to be noted that concentrations and dosage values may 
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also vary with the age of the individual treated. It is to be further understood that for any 
particular subject, specific dosage regimens should be adjusted over time according to the 
individual need and the professional judgment of the person administering or supervising the 
administration of the formulations, and that the concentration ranges set forth herein are 
5 exemplary only and are not intended to limit the scope or practice of the claimed formulations. 

The conqjound may be suspended in micronized or other suitable form or may be 
derivatized to produce a more soluble active product or to produce a prodrug. The form of 
the resulting mixture depends upon a number of fectors, including the intended mode of 
administration and the solubility of the conq)ound in the selected carrier or vehicle. The 

10 effective concentration is sufficient for ameliorating the hyperalgesic or other condition and 
may be empirically determined. 

Compounds are typically included at concentrations 0.001% w/w or greater than 1% 
w/w up to 50% w/w or higher. The concentration is generally greater than the concentration 
for systemic administration of the compound. Preferable concentrations are in the range of 

15 0.01% w/w to about 25%w/w, more preferably 1% w/w to 25% w/w, yet more preferably 
greater than about 1% w/w to about 10% w/w, and most preferably greater than 1% w/w up 
to about 5% w/w. Aqueous suspensions and formulations contain 1% w/w or more. 

The resuhii^ mbcture may be a solution, suspension, emulsions or the like and are 
formulated as creams, gels, ointments, emulsions, solutions, elixirs, lotions, suspensions, 

20 tinctures, pastes, foams, aerosols, irrigations, sprays, suppositories, bandages, or any other 
formulations suitable for topical or local administration. 

The route of administration herein is topical or local administration, and compositions 
are formulated in a manner suitable for each route of administration. Preferred modes of 
administration include topical application to the skin, eyes or mucosa, and local application to 

25 the joints, such as by intra-articular injection. Thus, typical vehicles are those suitable for 
pharmaceutical or cosmetic application to body surfaces or for local injection. 

Pharmaceutical and cosmetic carriers or vehicles suitable for administration of the 
con:q)Ounds provided herein include any such carriers known to those skilled in the art to be 
suitable for the particular mode of administratk)n. In addition, the compounds may be 

30 formulated as the sole pharmaceutically active ingredient in the composition or may be 
combined with other active ingredients. The active compound is included in the carrier in an 
amount sufficient to exert a therapeutically useful eflfect in the absence of serious toxic effects 
on the treated individual. The effective concentration may be determined empirically by testing 
the compounds using in vitro and in vivo systems, includmg the animal models described 

35 herein. 

For topical administration, the compounds may be formulated in compositions in the 
form of gels, creams, lotions, solids, solutions or suspensions, or aerosols. Compositions for 
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treating human skin are formulated for topical application with an anti-hyperalgesic effective 
amount of one or more of the con5X)unds selected as described herein, in an effective 
concentration range [by weight], between about 0.1% and 80%, preferably 0.1 to 50%, more 
preferably greater than about 1% up to about 50% or more in a cream, ointment, lotion, gel, 
5 solution or solid base or vehicle knovm in the art to be non-toxic and dermatologically 
acceptable or suitable for application to the mucosa. Aqueous suspensions are preferably 
formulated at concentrations greater than about 1% w/w, more preferably 2% w/w. 

To formulate a composition, the weight fraction of compound is dissolved, suspended, 
dispersed or otherwise mixed in a selected vehicle at an eflFective concentration such that the 

10 hyperalgesic condition is relieved or ameliorated. Generally, emollient or lubricating vehicles 
that help hydrate the skin are more preferred than volatile vehicles, such as ethanol, that dry 
the skin. Exanqjles of suitable bases or vehicles for preparing con^sitions for use with 
human skin are petrolatum, petrolatum plus volatile silicones, lanolin, cold cream [USP], and 
hydrophilic ointment [USP]. 

15 The choice of an acceptable vehicle is largely determined by the mode of application 

and tissue to be treated. Suitable pharmaceutically and dermatologically acceptable vehicles 
for topical application include those suited for use include lotions, creams, solutions, gels, 
tapes and the like. Generally, the vehicle is either organic in nature or an aqueous emulsion 
and c^>able of having the selected compoimd or compoimds, which may be micronized, 

20 dispersed, suspended or dissolved therein. The vehicle may include pharmaceutically- 
acceptable emollients, skin penetration enhancers, coloring agents, fragrances, emulsiiiers, 
thickening agents, and solvents. 

For local internal administration, such as intra-articular administration, the compounds 
are preferably formulated as a suspension in an aqueous-based medium, such as isotonically 

25 buffered saline or are combined with a biocompatible support or bioadhesive intended for 
internal administration. 

Lotions 

The lotions contain an effective concentration of one or more of the compounds. The 
30 effective concatenation is preferably effective to deliver an anti-hyperalgesic amount, typically 
at a concentration of between about 0.1 - 50% w/w or more of one or more of the compounds 
provided herein. The lotions also contain from 1% to 50% w/w, preferably from 3% to 15% 
w/w of an emollient and the balance water, a suitable buffer, a C2 or C3 alcohol, or a mixture 

of water of the buffer and the alcohol. Any emollients known to those of skiU in the art as 
35 suitable for application to himnan skin may be used. These include, but are not limited to, the 
following: 
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(a) Hydrocarbon oils and waxed, including mineral oil, petrolatum, paraflBn, ceresin, 
ozokerite, microcrystalline wax, polyethylene, and perhydrosqualene. 

(b) Silicone oils, including dimethylpolysiloxanes, methylphenylpolysiloxanes, water- 
soluble and alcohol-soluble silicone-glycol copolymers. 

5 (c) Triglyceride fats and oils, including those derived from vegetable, animal and 

marine sources. Examples include, but are not limited to, castor oil, safBower oil, cotton seed 
oil, com oil, olive oil, cod liver oil, almond oD, avocado oil, palm oU, sesame oil and soybean 
oil. 

(d) Acetoglyceride esters, such as acetylaied monoglycerides. 
1 0 (e) Ethoxylated glycerides, such as ethoxylated glyceryl monostearaie. 

(f) AlkyI esters of fatty acids having 10 to 20 carbon atoms. Methyl, isopropyl and 
butyl esters of fatty acids are usefiil herein. Examples include, but are not limited to, hexyl 
laurate, isohexyl laurate, isohexyl pabnitate, isopropyl palmitate, isopropyl myristate, decyl 
oleate, isodecyl oleate, hexadecyl stearate, decyl stearate, isopropyl isostearate diisopropyl 

15 adipate, diisohexyl adipate, dihexyldecyl adqmte, diisopropyl sebacate, lauryl lactate, myristyl 
lactate, and cetyl lactate. 

(g) Alkenyl esters of fetty acids having 10 to 20 carbon atoms. Examples thereof 
include, but are not limited to, oleyl myristate, oleyl stearate, and oleyl oleate. 

(h) Fatty acids having 9 to 22 carbon atoms. Suitable examples include, but are not 
20 limited to pelargonic, lauric, myristic, palmitic, stearic, isostearic, hydroxystearic, oleic, 

linoleic, ricinoleic, arachidonic, behenic, and erucic acids. 

(i) Fatty alcohols having 10 to 20 carbon atoms, such as but not limited to, lauryl, 
myristyl, cetyl, hexadecyl, stearyl, isostearyl, hydroxystearyl, oleyl, ricinoleyl, behenyl, erucyl, 
and 2-octyl dodecyl alcohols. 

25 (j) Fatty alcohol ethers, including, but not limited to, ethoxylated fetty alcohols of 1 0 

to 20 carbon atoms, such as, but are not limited to, the lauryl cetyl, stearyl, isostearyl, oleyl, 
and cholesterol alcohols having attached thereto from 1 to 50 ethylene oxide groups or 1 to 50 
propylene oxide groups or mixtures thereof 

(k) Ether-esters, such as fiatty acid esters of ethoxylated fetty alcohols. 

30 (1) Lanolin and derivatives, including but not limited to, lanolin, lanolin oU, lanolin 

wax, lanolin alcohols, lanolin fetty acids, isopropyl lanolate, ethoxylated lanolin, ethoxylated 
lanolin alcohols, ethoxylated cholesterol, propoxylated lanolin alcohols, acetylated lanolin, 
acetylated lanolin alcohols, lanolin alcohols linoleate, lanolin alcohols ricinoleate, acetate of 
lanolin ak:ohols ricinoleate, acetate of ethoxylated alcohols-esters, hydrogenolysis of lanolin, 

35 ethoxylated hydrogenated lanolin, ethoxylated sorbitol lanolin, and liquid and semisolid lanolin 
absorption bases. 
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(m) Polyhydric alcohols and polyelher derivatives, including, but not limited to, 
propylene glycol, dipropylene glycol, polypropylene glycol [M.W. 2000-4000], 
polyoxyethylene polyoxypropylene glycols, polyoxypropylene polyoxyethylene glycols, 
glycerol, ethoxylated glycerol, propoxylated glycerol, sorbitol, ethoxylated sorbitol, 
5 hydroxypropyl sorbitol, polyethylene glycol (M.W. 200-6000], methoxy polyethylene glycols 
350, 550, 750, 2000, 5000, poly)ethylene oxide) homopolymers [M.W. 100,000 - 5,000,000], 
polyalkylene glycols and derivatives, hexylene glycol (2-niethyl-2,4-pentanediol), 1,3-butylene 
glycol, 1,2,6-hexanetriol, ethohexadiol USP (2-ethyH,3-hexanediol), C15-C18 vicinal glycol 
and polyoxypropylene derivatives of trimethylolpropane. 
10 (n) Polyhydric alcohol esters, including, but not limited to, ethylene glycol mono- 

and di-fetty acid esters, diethylene glycol mono- and di-fetty acid esters, polyethylene glycol 
[M.W. 200-6000], mono- and di-fatty esters, propylene glycol mono- and di-fetty acid esters, 
polypropylene glycol 2000 monooleate, polypropylene glycol 2000 monostearate, ethoxylated 
propylene glycol monostearate, glyceryl mono- and di-fetty acid esters, polyglycerol poly-fetty 
15 acid esters, ethoxylated glyceryl monostearate, 1,3-butylene glycol nK>nostearate, 1,3-butylene 
glycol distearate, polyoxyethylene polyol fetty acid ester, sorbitan fetty acid esters, and 
polyoxyethylene sorbitan fetty acid esters. 

(o) Wax esters, including, but not limited to, beeswax, spermaceti, myristyl myristate, 
and stearyl stearate and beeswax derivatives, includii^, but not limited to, polyoxyethylene 
20 sorbitol beeswax, which are reaction products of beeswax with ethoxylated sorbitol of varying 
ethylene oxide content that form a mixture of ether-esters. 

(p) Vegetable waxes, including, but not limited to, camauba and candelilla waxes. 

(q) Phospholipids, such as lecithin and derivatives. 

(r) Sterols, including, but not limited to, cholesterol and cholesterol fatty acid esters. 
25 (s) Amides, such as fetty acid amides, ethoxylated fetty acid amides, and solid fatty 

acid alkanolanrudes. 

The lotions further preferably contain from 1% w/w to 10% w/w, more preferably from 
2% w/w to 5% w/w, of an emulsifier. The emulsifiers can be nonionic, anionic or cationic. 
£xanq>les of satisfectory nonionic emulsifiers include, but are not limited to, fetty alcohols 

30 having 10 to 20 carbon atoms, fetty alcohols having 10 to 20 carbon atoms condensed with 2 
to 20 moles of ethylene oxide or propylene oxide, alkyl phenols with 6 to 12 carbon atoms in 
the alkyl chain condensed with 2 to 20 moles of ethylene oxide, mono- and dr-fetty acid esters 
of ethylene oxides mono- and di-fetty acid esters of ethylene glycol wherein the fatty acid 
moiety contains from 10 to 20 carbon atoms, diethylene glycol, polyethylene glycols of 

35 molecular weight 200 to 6000, propylene glycols of molecular weight 200 to 3000, glycerol, 
sorbitol, sorbitan, polyoxyethylene sorbitol, polyoxyethylene sorbitan and hydrophilic wax 
esters. Suitable anionic emulsifiers include, but are not limited to, the fatty acid soaps, e.g. 
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sodium, potassium and triethanolamine soaps, wherein the &tty acid moiety contains from 10 
to 20 carbon atoms. Other suitable anionic emubifiers include, but are not limited to, the alkali 
metal, ammonium or substituted ammonium alkyi sul&tes, alkyi arylsulfonates, and alkyl 
ethoxy ether sulfonates having 10 to 30 carbon atoms in the alkyl moiety. The alkyl ethoxy 
5 ether sulfonates contain from 1 to 50 ethylene oxkie units. Among satisfactory cationic 
emulsifiers are quaternary ammonium, morpholinium and pyridinium compounds. Certain of 
the emollients described in preceding paragraphs also have emulsifying properties. When a 
lotk)n is formulated containing such an emollient, an additional emulsifier is not needed, 
though it can be included in the con:qx)sitioa 
10 The balance of the lotron is water or a or C3 alcohol, or a nuxture of water and the 

alcohol. The lotions are formulated by simply admixing all of the components together. 
Preferably, the compound, is dissolved, suspended or otherwise uniformly dispersed in the 
mbcture. 

Other conventional components of such lotions may be included. One such additive is 
15 a thkkening agent at a level from 1% to 10% w/w of the con^sition. Exanq)les of suitable 
thickening agents include, but are not limited to: cross-linked carboxypolymethylene 
polymers, ethyl cellxilose, polyethylene glycols, gum, tragacanth, gum kharaya, xanthan gimis 
and bentonite, hydroxyethyl ceUulose, and hydroxypropyl cellulose. 

20 Creams 

The creams are formulated to contain concentration effective to deliver an anti- 
hyperalgesic effective amount of the compound to the treated tissue, typically at between 
about 0.1%, preferably at greater than 1% up to and greater than 50%, preferably between 
about 3% and 50%, more preferably between about 5% and 15% of one or more of the 

25 compounds provided herein. The creams also contain from 5% to 50%, preferably from 10% 
to 25%, of an emollient and the remainder is water or other suitable non-toxic carrier, such as 
an isotonic buffer. The emollients, as described above for the lotions, can also be used in the 
cream compositions. The cream may also contain a suitable emulsifier, as described above. 
The emulsifier is included in the con^>osition at a level fix>m 3% to 50%, preferably from 5% 

30 to 20%. 

Solutions and suspensions for topical and local admiDtstration 

The solutions are formulated to contain an amount of one or more compounds 
effective to deliver an anti-hyperalgesic amount, typically at a concentration of between about 
35 0.1 - 50% w/w, preferably at least more than 1% w/w, more preferably more than 2% w/w of 
one or more of the compounds provkied herein. The balance is water, a suitable organic 
solvent or other suitable solvent or buffer. Suitable organic materials usefiil as the solvent or a 
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part of a solvent system are as follows: propylene glycol, polyethylene glycol [M.W. 200- 
600], polypropylene glycol [M.W. 425-2025J, glycerine, sorbitol esters, K2,6-hexanetrioi, 
ethanol, isopropanol, diethyl tartrate, butanediol and mixtures thereof. Such solvent systems 
can also contain water. 

5 Solutions or suspensions xised for local application can include any of the following 

components: a sterile diluent, such as water for injection, saline solution, fixed oil, 
polyethylene glycol, glycerine, propylene glycol or other synthetic solvent; antimicrobial 
agents, such as benzyl alcohol and methyl parabens; antioxidants, such as ascorbic acid and 
sodium bisulfite; chelating agnets, such as ethylenediaminetetraacetic acid [EDTA]; buffers, 

10 such as acetates, citrates and phosphates; and agents for the adjustment of tonicity such as 
sodium chloride or dextrose. Liquid preparations can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass, plastic or other suitable material. Suitable 
carriers may include physiological saline or phosphate buffered saline [PBS], and the 
suspensions and solutions may contain thickening and sohibilizing agents, such as glucose, 

15 polyethylene glycol, and polypropylene glycol and mixtures thereof Liposomal suspensions, 
may also be suitable as pharmaceutically acceptable carriers. These may be prepared 
according to methods known to those skilled in the art. 

These compositions that are formulated as solutions or suspensions mxty be applied to 
the skin, or may be formulated as an aerosol or foam and applied to the skin as a spray-on. 

20 The aerosol con^sitions typically contain from 25% to 80% w/w, preferably from 30% to 
50% w/w, of a suitable propellant. Examples of such propellants are the chlorinated, 
fluorinated and chlorofluorinated lower molecular weight hydrocarbons. Nitrous oxide, 
carbon dioxide, butane, and propane are also used as propellant gases. These propellants are 
used as understood in the art in a quantity and under a pressure suitable to expel the contents 

25 of the container. 

Suitably prepared solutions and suspension may also be topically applied to the eyes 
and mucosa. Solutions, particularly those intended for opthabnic use, may be formulated as 
0.01% - 10% w/w isotonic solutions, pH about 5-7, with appropriate salts, and preferably 
containing one or more of the compotmds herein at a concentration of about 0.1% w/w 

30 preferably greater than 1% w/w, up to 50% w/w or more. Suitable opthabnic solutions are 
known [see, e.g. U.S. Patent No. 5,116,868, which describes typical compositions of 
opthabnic irrigation solutions and solutions for topical application]. Such solutions, which 
have a pH adjusted to about 7.4, contain, for example, 90-100 mM sodium chloride, 4-6 mM 
dibasic potassium phosphate, 4-6 mM dibasic sodium phosphate, 8-12 mM sodium citrate, 0.5- 

35 1.5 mM magnesiim) chtaride, 1,5-2.5 mM calcium chtoride, 15-25 mM sodium acetate, 10-20 
mM D.L.-sodium B-hydroxybutyrate and 5-5.5 mM glucose. 
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The active compounds of the present invention can also be mixed with other active 
materials, that do not impair the desired action, or with materials that supplement the desired 
action, including viscoelastic materials, such as hyaluronic acid, which is sold under the 
trademark HEALON [ solution of a high molecular weight (MW of about 3 million) fraction of 
5 sodium hyaluronate; manufectured by Pharmacia, Inc. see, e.g., U.S. Patent Nos. 5,292,362, 
5,282,851, 5,273,056, 5,229,127, 4,517,295 and 4,328,803], VISCOAT [fluorine-containing 
(meth) acrylates, such as, IH, 2H, 2H-heptadecafluorodecybnethacrylate; see, e.g., U.S. 
Patent Nos. 5,278,126, 5,273,751 and 5,214,080; commercially available from Alcon Surgical, 
Inc.], ORCOLON [see, e.g., U.S. Patent Nos. 5,273,056; comn^cially available from Optical 

10 Radiation Corporation], methylcellulose, methyl hyaluronate, polyacrykunide and 
polymethacrylamide [see, e.g., U.S. Patent No. 5,273,751]. The viscoelastic materials are 
present generally in amounts ranging from about 0.5 to 5.0% w/w, preferably 1 to 3% w/w of 
the conjugate material and serve to coat and protect the treated tissues. The compositions 
may also include a dye, such as methylene blue or other inert dye, so that the composition can 

1 5 be seen when injected into the eye or contacted with the surgical site during surgery. 

Geb 

Gel compositions can be formulated by simply admbdng a suitable thickening agent to 
the previously described solution or suspension composition. Exanq)les of suitable thickening 
20 agents have been previously described with respect to the lotions. 

The gelled compositions contain an eflFective amount of one or more of an 
antihyperalgesic amount, typically at a concentration of between about 0. 1 - 50% w/w or more 
of one or more of the compounds provided therein; from 5% to 75% w/w, preferably from 
10% to 50% w/w, of an organic solvent as previously described; from 0.5% to 20% w/w, 
25 preferably from 1% to 10% w/w of the thickening agent; the balance being water or other 
aqueous carrier. 

SoUds 

Compositions of solid forms may be formulated as stick-type compositions intended 
30 for application to the lips or other parts of the body. Such conq)Ositions contain an effective 
anK)unt of one or more of the conq)ounds provided therein. The amount is typically an 
amount eflFective to deliver an anti-hyperyperalgesic amount, typicaUy at a- concentration of 
between about 0,1 - 50% w/w or more of one or more of the compounds provided herein. 
The solids also contain from about 40% to 98% w/w, preferably from about 50% to 905 w/w, 
35 of the previously described emollients. This composition can further contain from 1% to 20% 
w/w, preferably from 5% to 15% w/w, of a suitable thickening agent, and, if desired or 
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needed, emulsifiers and water or buffers. Thickening agents previously described with respect 
to lotions are suitably employed in the composition in solid form. 

Other ingredients such as preservatives, including niethyl-paraben or ethyl-paraben, 
perfiimes, dyes or the like, that are known in the art to provide desirable stability, fragrance or 
5 color, or other desirable properties, such as shielding from actinic rays from the sun, to 
compositions for application to the skin may also be enployed in a composition for such 
topical application. 

Additional ingredients 

10 Other active ingredients include, but are not limited to, antibiotics, antivirals, 

antifungals, anti-inflammatories, includii^ steroklal and non-steroklal anti-infilammatories, 
anesthetics and mixtures thereof. Such additional ingredients include any of the following: 
a. Antibacterial agents 

Aminoglycoskies, such as Amikacin, Apramycin, Arbekacin, Bambermycins, 
15 Butirosin, Dibekacin, Dihydrostreptomycin, Fortimicin(s), Fradiomycin, Gentamicin, 
Ispamicin, Kanamycin, Micronomicin, Neomycin, Neomycin Undecylenate, Netiteiicin, 
Paromomycin, Ribostamycin, Sisomicin, Spectinomycin, Streptomycin, Streptonicozid and 
Tobramycin; 

Amphenicols, such as Azidamfenicol, Chloramphenicol, Chloranq>henicol 
20 Palmirate, Chloramphenicol Pantothenate, Florfenicol, Thiamphenicol; 

Ansamycins, such as Rifrimide, Ri&mpin, Ri&mycin and Rifaximin; 
fi-Lactams; 

Carbapenems, such as Imipenem; 

Cephalosporins, such as 1-Carba (dethia) Cephalosporin, Cefaclor, Cefedroxil, 
25 Cefemandole, Cefetrizine, Cefezedone, Cefezolin, Cefixime, Cefinenoxime, Cefodizime, 
Cefonicid, Cefoperazone, Ceforanide, Cefotaxime, Cefotiam, CeQ>imizole, Ce^irimide, 
Cefpodoxime Proxetil, Cefroxadine, Cefsulodin, Ceftazidime, Cefleram, Ceftezole, Ceftibuten, 
Ceftizoxime, Ceftriaxone, Cefuroxime, Cefuzonam, Cephacetrile Sodiimi, Cephalexin, 
Cephaloglycin, Cephaloridine, Cephalosporin, Cephalothin, Cephapirin Sodium, Cephradtne 
30 and Pivcefalexin; 

Cephamycins such as Cefbuperazone, Cefinetazole, Cefininox, Cefetan and 

Cefoxitin: 

Monobactams such as Aztreonam, Carumonam and Tigemonan; 

Oxacephems such as FlonK)xef and Moxolactam; 
35 Penicillins such as Amidinocillin, Amdinocillin, Pivoxil, Amoxicillin, Ampicillan, 

Apalcillin, Aspoxicillin, Aadocillan, Azlocilian, Bacampiciliin, Benzylpeniciliinic Acid, 
Benzylpenicillin, Carbenicillin, Carfecillin, Carindacillin, Clometocillin, Ctoxacillin, CyclaciUin, 
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Dicloxacillin, Diphenicillin, Epicillin, Fenbenicillin, Floxicillin, Hetacillin, Lenampicillin, 
Metampicillin, Methicillin, Mezlocillin, Nafcillin, OxaciUin, Penameciilin„ Penethamate 
Hydriodide, Penicillin G Benethamine, Penicillin G Benzathine, Penicillin G Benzhydrylamine, 
Penicillin G Calcium, Penicillin G Hydragamine, Penicillin G Potassium, Penicillin G. Procaine, 
5 Penicillin N, Penicillin O, Penicillin V, Penicillin V Benzathine, Penicillin V Hydrabamine, 
Penimepicycline, Phenethicillin, Piperacillin, Pivapicillin, Propicillin, Quinacillin, Sulbenicillin, 
Talampicillin, TenK>cillin and Ticarcillin; 

Lincosamides such as Clindamycin aiKl Lincomycin; 

Macrolides such as Azithromycin, Carbomycin, Clarithromycin, Erythromycin(s) 

10 and Derivatives, Josamycin, Leucomycins, Midecamycins, Miokamycin, Oleandomycin, 

* 

Primycin, Rokitamycin, Rosaramicin, Roxithromycin, Spiramycin and Troleandomycin; 

Polypeptides such as Amphomycin, Bacitracin. Capreomycin, Colistin, 
Enduracidin, Enviomycin, Fusafimgine, Gramicidin(s), Gramicidin S, Mikamycin, Polymyxin, 
Polymyxin fl-Methanesulfonic Acid, Pristinamycin, Ristocetin, Teicoplanin, Thiostrepton, 
15 Tuberactinomycin, Tyrocidine, Tyrothricin, Vancomycin, Viomycin(s), Virginiamycin and Zinc 
Bacitracin; 

Tetracyclines such as Spicycline, Chlortetracycline, Clomocycline, 
Demeclocycline, Doxycycline, Guamecycline, Lymecycline, Meclocycline, Methacycline, 
Minocycline, Oxytetracycline, Penimepicycline, Pipacycline, Rolitetracycline, Sancycline, 
20 Senociclin and Tetracycline; and 

others such as Cycloserine, Mupirocin, Tuberin. 

b. Synthetic Antibacterials 

2,4-Diaminopyrimidines such as Brodimoprim, Tetroxoprim and Trimethoprim; 
25 Nitrofurans such as Furahadone, Furazolium, Nifiiradene, Nifi^atel, Nifurfoline, 

Nifiirpirinoi, Nifiirprazine, Nifiutoinol and Nitrofurantoin; 

Quinolones and analogs thereof, such as Amifloxacin, Cinoxacin, Ciprofloxacin, 
Difloxacin, Enoxacin, Fleroxacin, Flumequine, Lomefloxacin, Miloxacin, Nalidixic Acid, 
Norfloxacin, Oftoxacin, Oxolinic Acid, Perftoxacin, Pipemidic Acid, Piromidic Acki, 
30 Rosoxacin, Temafloxacin and Tosufloxacin; 

Sulfonanudes such as Acetyl Sul&methoxypyrazine, Acetyl Sulfisoxazole, 
Azosulfemide, Benzylsulfemide, Chloramine-B, Chloramine-T, - Dichloramine-T, 
Formosulfathiazole, N^-Formyl-sulfisomidine, N^-B-D-Glucosylsulfenilamide, Mafenide, 4'- 
(Methyl-sulfamoyl)sulfimilanilide, p-Nitrosulfathiazole, Noprylsulfemide, 

35 Phthalylsulfacetamide, Phthalylsulfiithiazole, Salazosulfadimidine, Succinylsulfathiazole, 
Sulfabenzamide, Sul&cetamide, Sulfechlorpyridazine, Sulfechrysoidine, Sulfacytine, 
Sulfadiazine, Sul^icramidc, Sul&dimethoxine, Sul&doxine, Sulfaethidole, Sul&guanidine, 
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Sulfaguanol, Sulfalene, Sulfaloxic Acid, Sulfamerazine, Sulfemeter, Sulfamethazine, 
Sulfamethizole, Sul&methomidine, Sul&methoxazole, Sulfamethoxypyridazine, Sulfemetrole, 
sulfamidochrysoidine, Sulfemoxole, Sulfeniiamide, Sulfanilamidomethanesulfonic Acid 
Triethanolamine Sah, 4-SulfanilamidosaKcycIic Acid, N^-Sulfenilylsulfanilamide. 
5 Sulfenilylurea, N-Sulfenilyl-3,4-xylamide, Sulfenitran, Sul%erine, Sulfaphenazole, 
Sulfeproxyline, Sul^yraane, Sul%)yridine, Sulfasomizole, Sulfesymazine, Sulfathiazole, 
Sulfathiourea, Sul&tolamide, Sulfisomidine and Sulfisoxazole; 

Sulfones, such as Acedapsone, Acediasulfone, Acetosulfone, Dapsone, 
Diathymosulfone, Glucosulfone, Solasulfone, Succisulfone, Sulfenilic Acid, p- 
1 0 Sulfimilylbenzylamine, p,p*"Sulfonyldianiiine-N,N*digalactoside, Sulfoxone and Thiazoisulfone; 

Others such as Clofoctol Hexedine, Magainins, Methenamine, Methenamine 
Anhydromethylene-citrate, Methenamine Hippurate, Methenamine Mandelate, Methenamine 
Sulfosalicylate, Nitroxoiine, Squalamine and Xibomol. 

IS c« Antifungal (antibiotics) 

Polyenes such as Amphotericin-B, Candicidin, Dermostatin, Fiiipin, 
Fimgichromin, Hachimycin, Haxnycin, Lucensomycin, Mepartricin, Natamycin, Nystatin, 
Pecilocin, Perimycin; and others, such as Azaserine, Griseofiilvin, Oligomycins, Pyrrolnitrin, 
SiccaniiL Tubercidin and Viridia 

20 

d. Antifungal (synthetic) 

AUylamines such as Naftifine and terbinafine; 

Imidazoles such as Bifonazole, Butoconazole, Chlordantoin, Chlornudazole, 
Cloconazole, Clotrimazole, Econazole, Enilconazole, Finticonazole, Isoconazole, 
25 Ketoconazoie, Miconazole, Omoconazole, Oxiconazole Nitrate, Sulconazole and Tioconazole; 
Triazoles such as Fluconazole, Itraconazole, Terconazole; 
Others such as Acrisorcin, Amorolfine, Biphenamine, Bromosalicylchloranilide, 
Buclosamide, Chlophenesin, Ciclopirox, Cloxyquin, Coparaffinate, Diamthazole, 
Dihydrochloride, Exalamide, Flucytosine, Halethazole, Hexetidine, Loflucarban, Nifiiratel, 
30 Potassium Iodide, Propionic Acid, Pyrithione, Salicylanilide, Sulbentine, Tenonitrozole, 
Tolciclate, Tolindate, Tolnaftate, Tricetin, Ujothion, and Undecylenic Acid, 
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e. Antiglaucoma agents 

Antiglauconia agents, such as Dapiprazoke, Dichlorphenamide, Dipivefrin and 

Pilocarpine. 

f. Anti-inflammatory agents 

Corticosteroids, aminoaiylcarboxylic Acid Derivatives such as Etofenamate, 
Meclofenamic Acid, Mefenamic Acid, Niflumic Acid; 

Arylacetic Acid Derivatives such as Aceroetacin, Amfenac Cinmetacin, Clopirac, 
Diclofenac, Fenclofenac, Fendorac, Fenclozic Acid, Fentiazac, Glucametacin, Isozepac, 
Lonazolac, Metiazinic Acid, Oxametacine, Proghimetacin, Sulindac, Tiaramide and Tolmetin; 

Arylbutyric Acid Derivatives such as Butibufen and Fenbufen; 

Arylcarboxylic Acids such as Clidanac, Ketorolac and Tinoridine; 

Arylpropionic Acid Derivatives such as Bucloxic Acid, Carprofen, Fenoprofen, 
Flunoxaprofen, Ibuprofen, Ibuproxam, Ox^rozin, PDcetoprofen, Pirprofen, Pranoprofen, 
Protizinic Acid and Tiaprofenic Acid; 

Pyrazoles such as Mepirizole; 

Pyrazolones such as Clofezone, Feprazone, Mofebutazone, Oxyphenbutazone, 
Phenylbutazone, Phenyl Pyrazolidininones, Suxibuzone and Thiazolinobutazone; 

Salicylic Acid Derivatives such as Bromosaligenin, Fendosal, Glycol Salicylate, 
Mesalanune, 1-Naphthyl Salicylate, Olsalazine and Sulfasalazine; 

Thiazinecarboxamides such as Droxicam, Isoxicam and Piroxicam; 

Others such as e-Acetamidocaproic Acid, S-Adenosylmethionine, 3-Amino-4- 
hydroxybutyric Acid, Amixetrine, Bendazac, Bucolome, Carbazones, Difenpiramide, Ditazol, 
Guaiazulene, Heterocyclic Aminoalkyl Esters of Mycophenolic Acid and Derivatives, 
Naburoetone, Nimesulide, Orgotein, Oxaceprol, Oxazole Derivatives, Paranyline, Pifoxinw, 2- 
substituted-4, 6-di-tertiary-butyl-s-hydroxy-l,3-pyrinudines, Proquazone and Tenidap. 

g. Antiseptics 

Guanidines such as Alexidine, Ambazone, Chlorhexidine and Picloxydine; 

Halogens/Halogen Compounds such as Bomyl Chloride, Calcium lodate. Iodine, 
Iodine Monochloride. Iodine Trichloride, Iodoform, Povidone-Iodine, Sodium Hypochlorite, 
Sodium lodate, Symclosene, Thymol Iodide, Triclocarban, Triclosan and Troclosene 
Potassium; 

Nitrofiirans such as Furazolidone, 2-(Methoxymethyl)-5-Nitrofiiran, 
Nidroxyzone, Niiiuroxime, Nifiirzide and Nitrofurazone; 

Phenols such as Acetomeroctol Chloroxylenol, Hexachlorophene, 1-Naphthyl 
Salicylate, 2,4,6-Tribromo-m-cresol and 3',4*,5"Trichlorosalicylanilide; 
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Quinolines such as Aminoquinuride, Chloroxine, Chlorquinaldol, Cloxyquin, 
Ethylhydrocupreine, Halquinol, Hydrastine, 8-HydroxyquinoIine and Sulfate; and 

others, such as Boric Acid, Chloroazodin, m-Cresyl Acetate, Cupric sulfate and 

Ichthammol. 

5 

h. Antivinils 

Purines/Pyrimidinones, such as 2-Acetyl'Pyridine 5-((2- 
pyridylamino)thiocarbonyl) Thiocarbonohydrazone, Acyclovir, DideoxyadeiK)sine, 
dideoxycytidine, Dideoxyinosine, Edoxudine, Floxuridine, Ganciclovir, Idoxuridine, MADU, 
1 0 Pyridinone, Trifluridine, Vidrarbine and Zidovudline; 

Others such as AcetyUeucine Monoethanolamine, Acridinamine, 
Alkylisooxazoles, Amantadine, Amidinomycin, Cuminaldehyde Thiosemicarbzone, Foscamet 
Sodium, Kethoxal, Lysozyme, Methisazone, Moroxydine, Podophyllotoxin, Ribavirin, 
Rimantadine, Stallimycin, Statolon, Thymosins, Tromantadine and Xenazoic Acid. 

15 

Combinations and kits 

The compounds and con(qx)sitions containii^ the compounds may also be coated on 
bandages, mixed with bioadhesives or included in dressings. Thus, combiimtions of bandages, 
bioadhesives, dressings and other such materials and the compositions formulated as described 
20 herein are provided. Kits containing these combinations, which may also include compositions 
containing the above listed agents, are also provided. 

Articles of manufacture 

The compounds and con^sitions provided herein may be packaged as articles of 
25 manufacture containing packaging material, one or more of the compounds provided herein, 
which is effective for ameliorating peripheral hyperalgesia, within the packaging material, and a 
label that indicates that the con^und, N-oxide, acid, salt or other derivative thereof is used 
for treating hyperalgesic conditions. 

30 Methods of treatment 

Compositions for use with human skin preferably may be applied at least once per day, 
or if necessary, to achieve the desired result, more often, to the areas of the skin for which 
treatment is sought. It is understood that the precise treatiMnt regimen depends upon the 
individual treated and may be ascertained enq)irically depending upon the formulation, and 
35 particularly, the age of the treated individual. Any regimen is acceptable as long as the desired 
anti-hyperalgesic effects are achieved without substantial deleterious or sustained undesirable 
side effects. 
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The methods for treating human skin are practiced by applying to the skin, preferably 
at least daily, a con^josition suitable for human skin treatment or treatment of mucosal 
membranes and other body sur&ce tissues, including the vagina, rectum, mouth, eyes and 
other such tissues. The compositions may be injected into joints or other inflamed areas. 
5 Compositions may be combined with bandages, bioadhesives and other dressings and 

applied to the body in combination therewith. 

The following exanq)les are included for Olustrative purposes only and are not intended 
to limit the scope of the invention. 



10 Example A - Capsules 



Active Compound 2,5 gm 

Com starch 23.0 gm 

Lactose 145.0 gm 

Talc 15.0 gm 

1 5 Magnesium stearate 3 .0 gm 



The ingredients were mbced and were encapsulated using techniques practiced in the 

art. 



20 Example B - Tablet 

Active Confound 1 50 gm 

Lactose 125 gm 

Com starch 50 gm 

Magnesium stearate 2.0 gm 

25 Liquid Petrolatimi 2.0 gm 



The ingredients were nuxed, then put through U.S. Standard Screens to produce fine 
granules. The granules were compressed into tablets, each tablet containmg about 150 mg of 
an active compound of the present invention. 

30 

Example C * Svrup 



Active Compound 25 gm 

Lemon Oil 2 ml 

Sucrose 650 gm 

35 Citric Acid 4 gm 

Benzoic Acid 3 gm 

Tragacanth 16 gm 
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Deionized water q.s. 1000 ml 

The ingredients, without the active compound, are dispersed in water to make about 
800 to 900 ml of solution. The active compound is then added and the solution is stirred into 
a syrup. Water is then added to make 1 000 ml of the syrup. 

5 

Example D - Parenteral Solution 

Active Compound 30 gm 

10 Methylparaben 3 gm 

Propylparaben 1 gm 

Lidocaine 5 gm 
Deionized water q.s. 1 000 ml 

1 5 The ii^redients are dissolved in water to provide a solution followed by sterilization by 

filtration. 



Example E - Rectal Suppositorv 

20 

Active Compound 80 gm 

Propylene glycol 95 gm 

Polyethylene glycol 4000 ISOOgm 

25 The active conqx)uiKi is added to the propylene glycol and milled xmtil a finely divided 

uniform mixture is formed. The polyethylene glycol 4000 is mehed and the propylene glycol 
dispersion is added with stirring to obtain a suspension. The suspension is poured into molds, 
allowed to solidify and removed fix)m the molds for packaging. 



30 



Example F - Water-washable ointment 



Active Compound 1 .4 % w/w 

Lanolin alcohol 0. 1 5 w/w 

3 5 Emulsifying wax NF 7.5% w/w 

PEG-20 glycerides 5.0% w/w 

Petrolatum 86.0% w/w 
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The ingredients are melted together and mixed well until the resulting ointment 
congeals. 



Example G - Oil-in-water cream 




Active Compound 


10.0%w/w 


Benzyl alcohol 


4.0% w/w 


Propylene glycol 


10.0% w/w 


Polyethylene glycol 400 


10.0% w/w 


Petrolatum 


20,0% w/w 


Stearyl alcohol 


10.0% w/w 


Poloxamer 


10.0% w/w 


Water q.s. 


100 


BuflFer to pH 


7.0% w/w 



In preparing the oU-in-water cream, water, propylene glycol and polyethylene glycol 
400 are heated to about 70 to 80_ C, followed by adding a mixture of petrolatum, stearyl 
alcohol and pobxanier and the mixture is stirred tmtil homogeneous. The active compound in 
20 benzyl alcohol is added and the mixture is homogenized. The pH is then adjusted with a buffer 
to about 7,0. 



25 



Example H - Aqueous gel 



Active Compoimd 1 0.0% w/w 

Benzyl alcohol 4.0% w/w 

Hydroxyethyl cellulose 3.0% w/w 

Water q.s. 100 

30 BufiFertopH 7.0% w/w 

The aqueous gel is prepared by mixing the active compotmd, benzyl alcohol and adding 
the mixture to buffered water. Hydroxyethyl cellulose is then added with stirring until the 
mixture gels. 

35 Having described the invention with reference to its prefened embodiments, it is to be 

understood that modifications within the scope of the invention will be apparent to those 
skilled in the art. 
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WHAT IS CLAIMED IS ; 

1 . A compound of the formula I or a pharmaceutically acceptable salt thereof 



n = 1-3; 

Ri and Rj are independently = Cl-t ;-(CH2)mi where m = 
4-8, -CH2CH(OH)(CH2)r; -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 
Ar = unsubstituted or niono-, or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen. OCHb. SO2CH3. CF3, amino.alkyl. 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



"P(OXOBn)2; -P(OXOH)2; -(CH2)pC{0)NH0H; -(CH2)pC02H; -SO2CH3; - SO2NH2; 
.CO(CH2)pCH(NH2)(C02H); -COCH(NH2)(CH2)pC02H; -CO2CH3; -CONH2; 
.(CH2)pO(CH2)pC02H; KCH2)pO(CH2)pCONHOH; -(CH2)pNHS02CH3; - 
(CH2)pNHC(S)NHCH(C02H)(CH2)pC02H; -(CH2)pS03H; or 




(I) 



wherein 



Z is 




■N 



orZ is 
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rpNHR3 



wherein 



5 



p = 0-20; 

R3 = -H or -Ac; 

X2 = -CO2H; -NHSO2CH3; NHP(0)(OBn)2;'NHP(0)(OH)2; 



-0P(0K0Bn)2; or 0P(0)(0H)2; 



10 



X and Y are independently 

-CH2NHSO2CH3, -CH2NHP(0)(OBn)2, -CH2NHP(0)(OH)2. -CH20P(0)(OBn)2, 

-CH20P(0){OH)2. -(CH2)qO(CH2)qC02H. -(CH2)qO{CH2)qS03H. 

-(CH2)nO(CH2)„CHNHOH. 
-CH2NHC(S)NHCH(C02H)(CH2)qC02H. or 



15 wherein 
q = l-20 
r= 1-20 
R4 = -H or -Ac 

X3 = -CO2H; -NHSO2CH3; -NHP(0)(0Bn)2; 
-NHP(0)(0H)2; -0P(0)(0Bn)2: or 
-0P(0)(0H)2 



20 2. The compound according to claim 1 selected from the group consisting of: {4-[l-(3,4- 
Dichlorophenyl)acetyl-2R-(l-pyrrolidinyl)-metM]piperazinyl}acetic acid; [l-(3,4- 
Dichlorophenyl)acetyl-4-inethanesulfonyl-2R-(l-pyiToIidinyl)methyl]piperazine; [4-S-Aspartic 
acid-a-aniido-l-(3,4-dichlorophenyl)acetyl-2R-(l-pyrrolidinyl)methyl]piperazine; Methyl-[2R- 
(0-2-acetic acid)hydroxymethyl-4-(3,4-dichlon>phenyl)acetyl-3R-(l -pyrroUdinyl)n[iethyl]-l - 

25 piperazinecarboxylate; Methyl-[2R-(0-S-aspartic acid-a-acetyl)hydroxyniethyl-4-(3,4- 

dichlorophenyl)acetyl-3R-(l-pyrrolidinyl)methyl]-l-piperazinecarboxy]ate; Methyl-[4-(3,4- 



O 
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dicWorophenyl)acetyI-2R-(N-inethanesulfonamido)amirK)nie^ 1 -pyrrolidinyl)meihyl]- 1 - 

piperazinecarboxylate; Methyl-{4-[3,4^ichlorophenyllacetyl-3R-[l-pyrrolidinyl]rnethyl-2R- 
[N-(succinic acid-2S-thioureido)]aniinomethyl}-l -piperazinecarboxylate; Methyl-[2S-(0-2- 
acetic acid)hydroxyinethyl-4-(3,4-dichlorophenyl)acetyl-5R"( 1 -pyrrolidinyl)methyl]- 1 - 
5 piperazinecarboxylate; Methyl-[2S-(0-S-aspartic acid-a-acetyl)hydroxymethyl-4-(3,4- 
dichlorophenyl)acetyl-5R.(l -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate; Methyl"[4-(3,4" 
dichlorophenyl)acetyl-2S-(N-niethanesxilfonamido)aminomethyK ] - 

piperazinecarboxylate; Methyl-{4-[3,4-dichlorophenyl]acetyl-5R-[l-pyrrolidinyl]methyl-2S- 
[N-(succinic acid-2S-thioiireido)]aminoniethyl}-l-piperazinecarboxylate; Methyl-[2R-(0-2- 

1 0 acetic acid)hydroxymethyM-(3,4-dichlorophenyl)acetyl-5R-( 1 -pyrrolidinyl)methyl]- 1 - 
piperazinecarboxylate; Methyl-[2R-(0-S-aspartic acid-a-acetyi)hydroxymethyl-4-(3,4- 
dichlorophenyI)acety!-5R-( 1 -pyrrolidinyl)methyl]- 1 -piperazinecarboxylate; Methyl-[4-(3,4- 
dicMorophenyl)acetyl-2R-(N-niethanesulfonanudo)aminomethyl^ 1 -pyrrolidinyl)methyl]- 1 - 
piperazinecarboxylate; and Methyl-{4-[3,4-dichk>rophenyl]acetyl-5R-[l-pyrrolidinyl]methyl- 

1 5 2R-[N-(succinic acid-2S-thioiireido)]aminoniethyl}-l -piperazinecarboxylate. 

3. A compound according to claim 1 selected from the group consisting of: 

(i?H-(Phenylmethyl)-l-[(3,4-dichlorophenyl)acetyl]-2-[(l-pyrroUdinyl)met 
20 hydrochloride; 

(/?)-l-[(3,4-Dichlorophenyl)acetyl]-2-[(l-pyrrolidinyl)methyl]pipera2ine 
hydrochloride; 

25 (/?)-4-Methanesulfonyl-l-[(3,4-dichlorophenyl)acetyl]-2-f(l -pyrTolidinyl)methyl] -piperazine 
hydrochloride; 

(/j)-4.t.Butyl-acetyl- 1 -[(3,4-dichlorophenyl)acetyl]-2-[( 1 -pyrroIidinyl)methyl]- 
piperazine; 

30 

(/f)-4-[{3,4-dichlorophenyl)acetyl]-3-[( 1 -pyrrolidinyl)methyll- 1 -piperazineacetic acid 
dihydrochloride; 

(/?)-4- N-t-Boc-D-aspartic acid-P-benzyl ester-l-[(3,4-dichlorophenyl)acetyl]-2-[(l- 
35 pyrrolidinyOmethyl] -piperazine; 

(/?)-4-Aspartic acid- 1 -r(3,4-dichlorophenyl)acetyl]-2-[( 1 -pyrrolidinyl)methyl]-piperazine 
dihydrochloride; 

40 (/?)-4- Acetyl- 1 -[(3 ,4-dichlorophenyl)acetyl]-2-[( 1 -pyrrolidinyl)methyl] -piperazine 
hydrochloride; 
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(/f>4-(Diethoxyphosphonate)- 1 -[(3,4.dichlorophenyl)acetyl]-2-[(l -pyrroIidinyOmethyl]. 
piperazine hydrochloride; 

(^)-4-Trifluoroacetyl- 1 -f (3,4-dichlorophenyl)acetyl]-2-[( 1 -pyrrolidmyl)methyl]-pipcra2ine 
' 5 hydrochloride; 

(^)-4-[(3,4-Dichlorophenyl)acetyl]-3-[( 1 -pyrrolidinyl)methyl] - 1 -piperazinecarboxamide 
hydrocWoride; 

10 (/f)-4-[(3,4-Dichlorophenyl)acetyl]-3-[(l-pyrrolidinyl)methyl] -1-piperazinecarboxaldehyde 
hydrochloride; 

(/?)-4-[(3,4-Dichlorophenyl)acetyl]-3-[( 1 -pyrroIidinyl)methyl] - 1 -piperazineTSulfonamide 
hydrochloride; 

15 

(^)-4-(4-Methyphenylsulfonyl)- 1 -[(3,4-dichlorophenyI)acetyl]-2-[( 1 -pyrTolidinyl)methyl] - 
piperazine hydrochloride; 

(/?,S>4-Methanesuifonyl-l-[(3,4-dichlorophenyl)acetyI]-2-[(l -pyiro -piperazine 
20 hydrochloride; 

(/?, S)-4.Methanesulfonyl- 1 -[(4-methylsulfonylphenyl)acetyl]-2-[( 1 -pyrrolidinyl)- 
methyl]piperazine hydrochloride; 

25 (i?,5)-4-Methanesulfonyl- 1 -[{2-nitrophenyl)acetyl]-2-[( 1 -pyrroIidinyl)-methyl]piperazine 
hydrochloride; 

(J?,iS)-4-Methanesulfonyl- 1 -[(4-trifluoromethylphenyl)acetyl]-2-[( 1 -pyrrolidinyl). 
niethyl]piperazine hydrochloride; 

30 

(^.5>4-MethanesuIfonyl-l-[(3-indolykcetyl]-2-[(l-pyn'oUdinyl)-niethyI]^ 
hydrochloride; 

(i?,S)-Methyl4-[(4-methylsulfonylphenyI)acetyll-3-[(l-pyr^ 
35 piperazinecarboxylate hydrochloride; 

(/?.5)-Methyl 4-[(4-trifluoTomethylphenyl)acetyl]-3-[{l -pyrrolidinyO-methyl]- 1 - 
piperazinecarboxylate hydrochloride; 

40 (/f,<S)-Methyl 4-[(3-indolyl)acetyl]-3-[( 1 -pyrrolidinyl)-methyl]- 1 -piperazine-carboxylate 
hydrochloride; 

(/J,S)-Melhyl 4-[(2-nitrophenyl)acetyl]-3-[(l -pyrrolidinyI)-methyI]- 1 -piperazine-carboxylate 
hydrochloride; 

-45 

(/f,5)-Methyl 4-[(2-methoxyphenyl)acetyl]-3-[(l -pyrrolidinyl)-methyl]-l -piperazine- 
carboxylate hydrochloride; 
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(KSyMethyl 4-[(2-arainophenyl)acetyl]-3-f(l-pyrrolidinyl)-methyl]-l-pq^^ 
dihydrochloride; 

5 (^,5).4-Acetyl- 1 -[(4.methylsulfonylphenyl)acetyl]-3.[( 1 -pyrrolidinyl)-methyl]-piperazine 
hydrochloride; 

{/?,5)-4- Acetyl- 1 -(4-tri£luoroinethylphenyl)acetyl]-3-[( 1 -pyrrolidinyO-methyl] 
piperazinecarboxylate hydrochloride; 

10 

(/?,5)-4. Acetyl- 1 -[(2-trifluoromethyIphenyl)acetyl]-3-[( 1 -pyrrolidinyO-methyl] 
piperazinecarboxylate hydrochloride; 

(/f,SH-Acetyl- 1 -[(3-nitrophenyl)acetyl]-3-r( 1 -pyrrolidinyl)-me%^^ 
15 hydrochloride; 

(/?,5)-4-Acetyl-l-[(2.nitrophenyl)acetyl]-3-[(l-pyrn3Udinyl)-inethyl] 
hydrochloride; 

20 (72,5)-4- Acetyl- 1 -[(4-nitrophenyl)acetyl]-3-[(l -pyrrolidmyl)-methyl]piperazine- 
carboxylate hydrochloride; and 

(/?,S)-4-(Phenylmethyl)-l-[(4,5,-dichk)ro.2-nitrophenyl)acetyl]-2-[(N 
pyrrolidinyl)inethyl]piperazine dihydrochloride. 

25 

4. A pharmaceutical composition comprising a compound of claim 1 in a pharmaceutically 
acceptable carrier. 

5. A pharmaceutical composition comprising a compound of claim 2 in a pharmaceutically 
30 acceptable carrier. 

6. A pharmaceutical composition comprising a compound of claim 3 in a pharmaceutically 
acceptable carrier. 

35 7. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a conq>ound of claim 1. 

8. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a conqx)imd of claim 2. 

40 

9. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amoimt of a compound of claim 3. 

10. A method of treating hyperalgesia in a patient comprising administering to said patient 
45 an effective amount of the pharmaceutical composition of claim 4. 
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11. A method of treating hyperalgesia in a patient cooqirising administering to said patient 
an effective amount of the pharmaceutical conqx>sition of claim 5. 

12. A method of treating hyperalgesia in a patient conqirising administering to said patient 
an effective amount of the pharmaceutical composition of claim 6. 

13. A pharmaceutical composition conq)ris]ng a compound of claim 1 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

14. A pharmaceutical con^osition comprising a compound of claim 2 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

15. A pharmaceutical composition comprising a conQX>und of claim 3 and an antibiotic, 
antiviral, antifiingal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

1 6. A compoimd of the formula II or a pharmaceutically acceptable salt thereof 




wherein 

n=1.3; 

Ri and R2 are independently = Ct\ ;-(CH2)m. where m = 
4-8. -CH2CH(OH)(CH2)r: -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)r; or .(CH2)2CH=CHCH2-; 
Ar - unsubstituted or mono-, or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCh^, SO2CH3, CF3, amino.alkyi, 
and 3,4-dichloro; benzothiophenyt; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



-123- 



wo 97/32857 



PCT/US97/a3353 



X4 and X5 are independently 

.OP(0)(OBn)2; -OP(0)(OH),; -CQzH; .SO3H; -SO3H; .0(CH2)nC02H; 
-NHSO2CH3; -CONH(CH2)sC02H; or -S02NH(CH2)sC02H; wherein 
s= 1-5 

or X4 and X5 are independently 




;or 



wherein 

t= 1-20 

R5 = -H or -Ac 

Xe = -CO2H; -NHSO2CH3: -NHP(0)(0Bn)2; 
-NHP(0)(OH)2; -0P(0)(0Bn)2; or 
-0P(0)(0H)2. 

5 

1 7. The con^iind according to claim 16 selected from the group consisting of: (±)-2- 
(3,4-dichlorophenyl)-N-methyl-N-l-[l,23,4-tetrahydro-5.(0-2-aceticacid)-hy 
pyrroUdinyl)naphthyl]acetamide; (i)-2-(3,4.dichlorophenyl)-N.methyl-N-l-[l,2,3,4- 
tetrahydro-7-(0-2-acetic acid)-hydroxy-2-(l-pyrrolidinyl)naphthyl]acetamide; (±}-2-(3,4" 

1 0 dichlorophenyl)-N-methyl.N- 1 -( 1 ,2,3,4-tetrahydro-7-(N-methanesulfonamido)-amino-2-( 1 - 
pyrroUdinyl)naphthyl]acetamide; (±>2-(3,4.dichlorophenyl)-N.methyl-N- 1 -[ 1 ,2,3,4- 
tetrahydro-5-(N-methanesulfonaniido)-amino-2-( l-pynt)Udinyl)m4)hthyl]ac (±)-2- 
(3,4-dichlorophenyl)-N-n:^yl-N-l-[l,2,3,4-tetrahydro-5-{N.2-aceticacid)-ca^ 
(l-pyTrolidinyI)naphthyI]acetamide; (±)-2-(3,4-dichlorophenyl)-N-methyI-N-l-[l,23,4- 

1 5 tetrahydro-5-(N-2-acetic acid)-sulfonamido-2-( 1 -pyrrolidinyl)naphthyl]acetaniide; (±)-2-(3,4- 
dichlorophenyl)-N-methyl-N- 1 -[ 1 ,2,3,4-tetrahydro-7-(N-2-acetic acid)-carboxamido-2-( 1 - 
pyrrolidinyl)naphthyl]acetamide; and (±)-2-(3,4-dicHorophenyl)-N-methyl-N-l -[1,2,3,4- 
tetrahydro-7-(N-2-acetic acid)-sulfonanudo-2-(l -pyrrolidinyl)naphthyl]acetamide. 

20 18. A compound according to claim 1 selected from the group consisting of: 



-124- 



wo 97/32857 



PCT/US97/03353 



2-{7-[(±)-trans- 1 -(NO,4-dichlorophenylacetamido-N-methylamino)-2-( I -pyrrolidinyl)-! ,2,3,4- 
tetrahydronaphthoxy]} acetic acid; 

2,2-Diphenyl.N-methyI-N-[(±)-trans-2-( 1 -pyrrolidinyl)-7-methoxy- 1 ,2,3,4-tetrahydronaphth. 
l-yl]acetaniide; 



2,2-Diphenyl.N-methyl-N-[(±)-trans-2<l -pyrroUdinyl)-7-hydroxy-^ 1 . 

yljacetamide; 

2-(2-Nitro-4,5-dichlorophenyl)-N-inethyl-N-[(±).trans-2-( 1 -pyrrolidinyl)-7-nitro- 1 ,2,3,4- 
tetrahydronaphth- 1 -yljacetamide; 

2-(3,4-Dichlorophenyl)-N-niethyl-N-[(i)-trans-2-(l-pyrrolidi^^^ 
tetrahydronqjhtb- 1 -yljacetamide; 

2-(3,4-Dichlorophenyl)-N-methyI-N-[(±>trans-2-( 1 -pyrrolidinyl)-7-amino- 1 ,2,3,4- 
tetrahydronaphth- 1 -yljacetamide; 

2-(4-Methylsulfonylphenyl).N-methyl-N.[(±)-tTans-2-(l-pyrroUd 
tetrahydronaphth-1 -yljacetamide; 

2-(3,4-Dichlorophenyl)-N-methyl-N-{[±j.trans-2-[l-pyrToHdinyll-7 
butoxycarbonylmethyO-aminoj- 1 ,2,3,4-tetrahydronaphth- 1 -yl} acetamide; 

2-(3,4-Dichlorophenyl)-N-methyl.N-{[dbj-trans-2-[l-pyiToUdinylj-7.^ 
(carboxymethyl)amino]- 1 ,2,3,4-tetrahydron^hth-l -yljacetamide; 

2-(3 ,4-Dichlorophenyl)-N.methyl-N- { [±l-trans-2-[ 1 -pyrrolidinyl j-7-[N,N-bis- 
(ethoxycarbonylmethyl)-amiiK>l-l,2,3,4-tetrahydronaphth-l-yl}ac^^ 

2-(3,4-Dichlorophenyl)-N-methyl-N-[(±)-trans-2-( 1 -pyrrolidinyl)-7-(N 
diethylphosphoramidato-amino)- 1 ,2,3,4-tetrahydronaphth- 1 -yljacetamide; 

2-(3,4-Dichlorophenyl)-N-methyl-N- { [±]-trans-2-[ 1 -pyrrolidinylj-7-[N-2- 
(diethylphosphoryl)ethyl.amino j- 1 ,2,3,4-tetrahydronaphth- 1 -yl } acetamide; 

2-(3,4-DicMorophenyl)-N-methyl-N-[(±)-trans-2-(l-pyn-oUdinyl)-6-methoxy-7-(N.ben^ 
methylaminosulfonyl)- 1 ,2,3,4-tetrahydronaphth- 1 -yljacetamide; 

2.(3,4-Dichlorophenyl>N-methyi-N-[(±)-trans-2-( 1 -pyrrolidinyl)-7-(N-benzyl-N- 
methylaminosulfonyl)- 1 ,2,3,4-tetrahydronaphth- 1 -yljacetamide; 

2-(2-Nitro-4,5-dichbrophenyl)-N-methyl-N-[(±)-trans-2-( 1 -pyrrolidinyl)-indan- 1 - 
yljacetamide; 
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2-(2-Nitro-4.trifluoroinethylphenyl)-N-inethyl-N-[(i)-trans-2-( 1 -pyrrolidinyO-indan- 1 - 
yljacetamide; 

2,2-Diphenyl-N-methyl-N-[(±)-tr£ms-2-( 1 -pyrrolidinyO-indan- 1 -yl]acetamide: and 

5 

2-(4-MethylsulfonylphenyI)-N-inethyl-N-[(±)-tTans-2-( 1 -pyiTolidinyl)-indan- 1 -yl]acetamide. 

1 9. A phannaceutical composition comprising a compound of claim 1 6 in a 
phanmaceutically acceptable carrier. 

10 

20. A pharmaceutical composition comprising a compound of claim 1 7 in a 
pharmaceutically acceptable carrier. 

21. A pharmaceutical composition conq>rising a compound of claim 1 8 in a 
1 5 pharmaceutically acceptable carrier. 

22. A method of treating hyperalgesia in a patient comprising administering to said patient 
an efifective amount of a conqK)und of claim 16 

20 23. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a compound of claim 17. 

24. A method of treating hyperalgesia in a patient conqDrising administering to said patient 
an effective amount of a con^und of claim 1 8. 

25 

25. A method of treating hyperalgesia in a patient con^rising administering to said patient 
an effective amount of the pharmaceutical composition of claim 19. 

26. A method of treating hyperalgesia in a patient comprising administering to said patient 
30 an effective amount of the pharmaceutical composition of claim 20. 

27. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of the pharmaceutical composition of claim 21. 

35 28. A pharmaceutical composition cortq)rising a compound of claim 1 6 and an antibiotic, 
antiviral antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 

29. A pharmaceutical composition comprising a compound of claim 1 7 and an antibiotic, 
40 antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 

acceptable carrier. 

30. A pharmaceutical con:4>osition comprising a compound of claim 1 8 and an antibiotic, 
antiviral, antifungal, anti- inflammatory agent or a mixture thereof in a pharmaceutically 

45 acceptable carrier. 
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31. A compound of the formula III or a pharmaceutically acceptable salt thereof 



n = 1-3; 

Ri and R2 are independently = Cl^ ;-(CH2)m. where m = 
4-8. •CH2CH(OH)(CH2)2-; -CH2CH(F)(CH2)2-; 
-(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 
At = unsubstituted or mono-, or di-substituted phenyl 
wherein said substituents are selected from the group 
consisting of halogen, OCI-^, SO2CH3, CF3, amino.alkyl, 
and 3,4-dichloro; benzothiophenyl; benzofuranyl; naphthyl; 
diphenyl methyl; or 9-fluorene; 



-NHSO2CH3; .NHP(0){0Bn)2; -NHP(0)(OH)j; -(CH2)Js[HS02CH3; 
-(CH2X,NHC(S)NHCH(C02H)(CH2)uC02H; - CONHOH; or -(CHi)uCONHOH; 




wherein 



Xjis 



wherein 



u=l-5; 



orX7 is 
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Rg = -H or -Ac; = -NHCCHjXCOjH; -NH(CHjXCH(NH2)(C02H); 

Xa = -CO2H; .NHSO2CH3; -NHP(0)(0Bn)2; -NHCH(C02HXCH2)^H2; -NHCCHjXSOjH; 

-NHP(0)(0H)2; -0P(0)(0Bn)2; or -NHCCHj^POaHj; - NH(CH2)vNHC(NH)NH2; or 

.0P(0)(OH)2; -NHCHCCOjHXCH^XCO^Hiand 

v = l-20. 



32. The compound according to claim 3 1 selected from the group consisthg of: 

5 2.(3,4-dichlorophenyI)-N-methyl-N- { 1 -[3.(N-2-acetic acid)carboxamido]phenyl-2-( 1 - 
pyrrolidinyl)ethyl}acetamide; 2-(3,4-dichlorophenyl)-N-methyl-N-{ 1 -[3-(N- 
methanesulfonamido)anunomethyl]ptenyl-2-(l-pynx>Udinyl)ethyl}acetami 2-{3,4- 
dichlorophenyl)-N-methyl-N- { 1 -[3-(N-succinic acid-2S-thioureido)aminomethyl3phenyl-2-( 1 - 
pyrrolidinyl)ethyl}acetamide; and 2-(3,4-dichlorophenyl)-N-methyl-N-{l-[3-(N-2-acetic 
1 0 acid)sulfonaniido]phenyl-2-( 1 -pyrrolidinyl)ethyl} acetamide. 

33. The compound according to claim 3 1 selected from the group consisting of: 

2-(3,4-Dichlorophenyl)-N-methyl-N-{[lS]-l-[N-(S-aspartic acid-a-amide-S-aspartic acid-a- 
1 5 amido)-3-aminophenyl]-2-[ 1 -pyrrolidinyl]ethyl} acetamide; 

2-(3,4-Dichlorophenyl)-N-methyl-N- { [1 S]- 1 -fN-(bis-methylsulfonamido)-3-aminophenyl]-2. 
[ 1 -pyrrolidinyl]ethyl}acetamide; 



20 2-(2-NitrophenyI)-N-methyl-N-[(lS)-lK3-nitrophenyl)-2-(l-pyrroUdinyI)e^^ 

2-(2- Aminophenyl)-N-methyl-N-[( 1 S)- 1 -(3-aminophenyl)-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

2-(N-Diethyl phosphoramidate-2-aniinophenyl)-N-methyl-N-[(l S)-l-(N-diethyl 
25 phosphoramidate-3 -aminophenyl)-2-( 1 -pyrroiidinyl)ethyl]acetamide; 

2-(N-Bis-sulfonamido-2-aminophenyl)-N-methyl-N-[(l S)- 1 -(N-bis-sulfonaniido-3- 
aminophenYl)-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

30 2-(2-Nitro-4,5-dichlorophenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
pyrrolidinyl)ethyl]acetamide; 



35 



2-(4-Methylsulfonylphenyl)-N-methyl-N-[(lS)-l-(3-nitrophenyl)-2-(l- 
pyrrolidinyl)ethyl]acetamide; 
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2-(N-Butyloxycarbonyl-4-aniinophenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
pyiToiidinyl)ethyl]acetamide; 

2-(4-Aminophenyl)-N-methyl-N-[(lS)-l-(3-nitrophenyl)-2-(l-pyrroUdin^ 

• 5 

2-(N-Bis-sulfonamido-4-aminophenyl)-N-methyl-N-[( 1 S)- 1 -(3-nitrophenyl)-2-( 1 - 
pyiTolidinyl)ethyl]acetamide; 

2-(N-Bis-sulfonamido-4-aininophenyl)-N-methyl-N-[( 1 S)- 1 -(3-aminophenyl)-2-( 1 - 
1 0 pyrrolidinyl)ethyl]acetamide; 

2-(N-Bis-sulfonamido-4-aminophenyl)-N-methyl-N-[(lS)-l .(N-d^^^ phosphoramidate-3- 
aminophenyl)-2-( 1 -pyrrolidinyl)ethyl]acetamide; 



15 2-(2-Nitrophenyl).N-methyl.N-{[lS]-l-phenyl-2-[l-(3S).(3- 
hydroxypyiTolidiny l)]ethyl }acetamide; 

2-(2-Nitro-4,5-dichlorophenyl)-N-methyl-N- { [ 1 S]- 1 .phenyl-2.[ 1 -<3 SH3- 
hydroxypyrrolidinyl)]ethyl}acetamide; 

2-(4-Methylsulfonylphenyl>N.methyl-N- { [ 1 S]- 1 -phenyl-2-[ I -(3SH3- 
20 hydroxypyrrolidinyl)]ethyl}acetamide; 

2K2-Nitro-4-trifluoroinethylphenyl)-N-methyl-N-{[lSl 
hydroxypyrrolidinyl)]ethyl}acetamide; 

2-(2-Amino-4-trifluoromethylphenyl)-N-methyl-N-{ [ 1 S]-l -phenyl-2-[ 1 -(3S)-(3- 
hydroxypyrrolidmyl)]ethyl}acetamide; 

25 

2,2-Diphenyl-N-methyl-N-[( 1 S)-l -phenyl-2-( 1 -pyiTolidinyl)ethyl]acetamide; 
N%N^Diphenyl-N-methyI-N"[(lS)-l-phenyl-2-(l-pyn'olidinyl)e%^^ 
3 0 2-(2-Nitrophenyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyl)ethyl]acetamide; 

2-(2-Nitro- 4,5-dichlorophenyl)-N-inethyl-N-[( 1 S)- 1 -phenyl-2-(l -pyrrobdinyl)ethyl]acetaniide; 
2-(4-MethyIsulfonylphenyl)-N-niethyl-N-[( 1 S)-l -phenyl-2-( 1 -pyrrolidinyl)cthyl]acetamide; 

35 

2-(2-MethoxyphenyI)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyI)ethyl]acetamide; 

2-(3-Indolyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidmyl)ethyl]acetamide; 

40 2-(a,a,a-Trifluoro-p-tolyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pynoIidinyl)ethyl]acetaniide; 

2-(2-Nitro-a.a,a-Trifluro^tolyl)-N-methyUN-[( 1 S)- 1 -phenyl-2-( 1 - 
pyrTolidmyl)ethyl]acetamide; 
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2-( l-[4-ChIoroben2oyl)-5-methoxy-2-methyl mdole)-N-[( 1 S)- 1 -phenyl-2-( 1 - 
pyiTolidinyl)ethyl]acetainide; 

5 2-(4-Nitrophenyl)-N.methyl-N-[( 1 S)- 1 -phenyl"2-( 1 -pyTToUdinyl)ethyJ]acetainide; 

2-(3-Nitrophenyl)-N-nielhyl-N-[( 1 S)- 1 -phenyl-2-( 1 .pynx>Udinyl)ethyl]acetamide; 

2K2-Pyridyl)-N-methyl-N4(lS)-l-phenyl-2-(l.pyrroUdinyl)ethyl]acetanu 

10 

2-(3-Pyridyl>N-methyl-N.[(lS)-l-phenyl-2-(l.pyrToUdinyl)e%^^ 

2-((+)-6-Methoxy-a-methyl-2-napthalene)-N-[( 1 S)- 1 -phenyl-2-( 1 - 
pyrrolidinyI)ethyl]acetamide; 

15 

2-(a,a,a-Trifluoro-3-toiyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrr6iidinyl)ethyl]acetamide; 

2-(4-Pyridyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 -pyrrolidinyl)ethyy 

20 2.(a,a,a-Trifluoro-2-tolyl)-N.methyl.N-[( 1 S)- 1 -phenyl-2-( 1 -pyirolidinyl)ethyl]acetamide; 

2-((S)-(-f H-Isobutyl-a-methylphenyl>N-methyl-N.[( 1 S)- 1 -phenyl-2-( 1 - 
pyiToIidinyl)ethyl]acetanude; 

25 2.(3,4,5-Triniethoxyphenyl)-N-methyl-N.[(lS)-l-phenyl-2Kl^ 

2-(2- Aminophenyl)-N-methyl-N-[( 1 S)- 1 -phenyl-2-( 1 "pyrrolidinyl)ethyl]acetamide; 

2-(2-N,N-Diniethylsulfonamido-2-ammophenyl)-N-meth^ 1 S)- 1 -phenyl-2-( 1 - 
30 pyrrolidinyl)ethyl]acetaimde; 

2-(N-Methylsulfonanudo-2-anunophenyl)-N-niethyl-N-[(l S)- 1 -phenyl-2-( 1 - 
pyrrolidinyl)ethyl]acetamide; 

3 5 2-(2- Amino4,5-dichlorophenyl)-N-rnethyl-N-[( 1 S)- 1 -phenyI-2-( 1 -pyrrolidinyl)ethyl]acetaniide; 

2-(N,N-Dimethysulfonainido-2-amino-4,5-dicWorophenyl)-^ 1 S)- 1 -phenyl-2-( 1 - 

pynolidinyl)ethyl]acetamide; 

40 2-(2-Ainino,a,a,a-Trifluoro-4-toly)-N-inethyl-N-[( 1 S)- 1 -phenyl-2-( 1 - 
pyrro]idinyl)ethyl]acetain]de; 

2-(2-N,N-Diniethylsulfonainido-2-aniino-a,a,a-trifluoro-4-toly^^^ 1 S)- 1 -phenyl- 

2-( 1 -pyiTolidinyl)ethyl]acetamide; 

45 

2-(N-Methylsulfonamido-2-ainiiK)-a,a,a-trifluro-4-tolyl)-N-m 1 S)- l-phenyl-2-( 1 - 

pyrrolidinyl)elhyl]acetamide; 
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2-(2. Aminophenyl)-N-methyl"N-[( 1 S)- 1 -phenyl-2-( 1 -pyrTolidinyl)ethyl]acetamide; 
2-(4. Aminophenyl>N-inethyl-N-[( 1 S)- 1 -phenyl-2"( 1 -pyrrolidinyl)ethyl]acetaiTude; 

5 

2-(N,N-Dimethylsulfonamido-2-anunophenyl)-N-methyl-N-^^ 1 S)- l-phenyl-2-( 1 - 
pyrrolidinyl)ethyl]acetamide; 

2.(N,N-Dimethykulfonainido-2-amiiK)phenyl)-N-rneth^ 1 S> 1 -phenyl-2-( 1 - 
1 0 pyrroIidinyl)ethyl]acetamide; 

2K2-Hydroxyphenyl)-N-inethyl.N.methyl-N.[(I S).l -phenyl-2-( 1 -pyTToKdiiiyl)ethyl]acetamide; 
and 

1 5 N.Methyl-N-[( IS)- 1 -phenyl-2-((35)-3-hydroxypyrroUdine- 1 -yl)ethyll-3,4,5- 
trimethoxyphenylacetamide . 



34. A pharmaceutical conqx>sition conq)rising a compound of claim 3 1 in a 
20 pharmaceutically acceptable carrier, 

35. A pharmaceutical composition comprising a conqwund of claim 32 in a 
pharmaceuticaUy acceptable carrier. 

25 36. A pharmaceutical conposition comprising a con:qx>und of claim 33 in a 
pharmaceutically acceptable carrier. 

37. A method of treating hyperalgesia in a patient comprising administering to said patient 
an eflFective amount of a conq^ound of claim 3 1 . 

30 

38. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amount of a conqx)und of claim 32. 

39. A method of treating hyperalgesia in a patient comprising administering to said patient 
35 an effective amoimt of a compound of claim 33. 

40. A method of treating hyperalgesia in a patient comprisii^ administering to said patient 
an efiFective amount of the pharmaceutical composition of claim 34. 

40 41. A method of treating hyperalgesia in a patient conprising administering to said patient 
an effective amount of the pharmaceutical composition of claim 35. 

42. A method of treating hyperalgesia in a patient comprising administering to said patient 
an effective amoimt of the pharmaceutical composition of claim 36. 

-45 
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43. A pharmaceutical composition comprising a compound of claim 3 1 and an antibiotic, 
antiviral, antiftingal, anti-inflammatory agent or a mixture thereof in a pharmaceuticalJy 
acceptable carrier, 

44. A pharmaceutical con^sition comprising a compound of claim 32 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mbrture thereof in a pharmaceutically 
acceptable carrier. 

45. A pharmaceutical composition con5)rising a compound ofclaim 33 and an 
antiviral, antifungal, anti-inflammatory agent or a mbrture thereof in a pharmaceutically 
acceptable carrier. 



A compound of the formula IV or a pharmaceutically acceptable salt thereof 




wherein 

n = 1-3; 

Ri and are independently = Ch^ :-(CH2)m. where m = 
4-8, .CH2CH(OH)(CH2)2-; -CH2CH(F)(CH2)2-; 
.(CH2)20(CH2)2-; or -(CH2)2CH=CHCH2-; 

R3 and R4 are independently H; OCH3; alkyl; or c-C^CH:):; 

X9 = 1 -4 substituents selected from the groups consists of 

-halogen; -CF3; -OCH3: -S02NH(CH2)qC02H; -CONH(CH2)qC02H; 
-NH2; -NHSO2CH3; -NHP(0)(0Bn)2; -NHP(0)(OH)2; -SO2CH3; 
-0P(0)(0Bn)2; -0P(0)(0H)2; -COjH; -©(CHjjqCOsH; -0(CH2)qS03H. 
-0(CH2)qOP03H2; wherein 
q = 1-20; 

or X9 is 
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N-[2-(±)-/rfln5-N.Methyl-N-[2-( 1 -pyrTolidinyl)cyclohexyl]-phenylacetamido]glycine 
Hydrochloride; 

(±)-/raw5-4-TrifluoromethyUN.methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl].phenylacetamide 
5 Hydrochloride; 

(±)-/raw5-2-Nitro-4-trifluoromethyl-N-inethyl-N-f2-( 1 "pyrrolidinyl)cyclohexyl]- 
phenylacetamide Hydrochloride; 

1 0 (±)-/ran5-2-Ainino-4-trifluoroniethyl-N-methyl-N-[2-{ 1 -pyrrolidinyl)cyclohexyl]- 
phenylacetamide Hydrochloride; 

(±)-/ran5-2-BisnMthanesulfonainido-4-trifluoroine%l-N-^ 1 . ' 

pyrrolidinyl)cyclohexyl].phenylacetainide Hydrochloride; 

15 

(±)-/raw5-2-MethanesiUfoiuirnido-4-trifluoromethyl-N-m^^ 1 - 

pyrrolidinyl)cyclohexyl]-phenylacetamide Hydrochloride; 

N- [2-{±)-/ran5-4-Trifluoromethyl-N-methyl-N-[2-( 1 -pyn-oUdinyl)cyclohex^^^ 
20 phenylacetamidojglycine Hydrochloride; 

(±)-/rfln5-3-Trifluoroinethyl-N-methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]-phenylacetamide 
Hydrochloride; 

25 (±)-/ra/u-5-Nitro-3-trifluoromethyl-N-methyl-N-f2-( 1 -pyrrolidinyl)cyclohexyl]. 
phenylacetamide Hydrochloride; 

(±)-rraw-2-Nitro-3-trifluoromethyl-N-methyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]- 
phenylacetamide Hydrochloride; 

30 

(±)-rra/w-2-Tri£luoromethyl-N-methyl-N-[2-( 1 -pyrrolidiny l)cyclohexyl]-phenylacetaniide 
Hydrochloride; 

(±)-rrans-4-Nitro-2-trifluoromethyl-N-inethyl-N-[2-( 1 -pyrrolidinyl)cyclohexyl]- 
35 phenylacetamide Hydrochloride; 

(±)"/ram-4-Aniirio-2-trifluoroiTie%]-N-inethyl-N-[2-(l-pyn'oUdiiiyl)c^^^ 
phenylacetamide Hydrochloride; 

40 (±)-rraw5-N-Methyl-N-[2-( 1 -pyrTolidinyl)cyclohexyl]2,2"dphenylacetamide Hydrochloride; and 

(±)-rrawj-4-Methylsulfonyl-N-methyl-N-f 2-( 1 -pyrrolidiny l)cyclohexyl]phenylacetamide 
Hydrochloride. 
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49. A pharmaceutical composition conqDiising a compound of claim 46 in a 
pharroaceutically acceptable carrier. 

50. A pharmaceutical composition coirqjrising a compound of claim 47 in a 
5 pharmaceutically acceptable carrier. 

51. A pharmaceutical composition comprising a compound of claim 48 in a 
pharmaceutically acceptable carrier. 

10 52. A method of treating hyperalgesia in a patient conqjrising administering to said patient 
an eflfective amount of a compoimd of claim 46. 

53. A method of treating hyperalgesia in a patient comprising administering to said patient 
an eflfective amount of a conqx>und of claim 47. 

15 

54. A method of treating hyperalgesia in a patient comprising administering to said patient 
an eflTective amount of a compound of claim 48. 

55. A method of treating hyperalgesia in a patient comprising administering to said patient 
20 an eflfective amount of the pharmaceutical composition of claim 49. 

56. A method of treating hyperalgesia in a patient comprising administering to said patient 
an eflfective amoimt of the pharmaceutical conqwsition of claim 50. 

25 57. A method of treating hyperalgesia in a patient comprising administering to said patient 
an eflfective amount of the pharmaceutical composition of claim 5 1 . 

58. A pharmaceutical conqx)sition conq3rising a compound of claim 46 and an antibiotic, 
antiviral antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 

30 acceptable carrier. 

59. A pharmaceutical conqx)sition conqjrising a compound of claim 47 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mixture thereof in a pharmaceutically 
acceptable carrier. 



35 



60. A pharmaceutical composition conq)rising a compound of claim 48 and an antibiotic, 
antiviral, antifungal, anti-inflammatory agent or a mbrture thereof in a pharmaceutically 
acceptable carrier. 
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